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Executive Summary 
 
 

Background 
The Forest Service has proposed an amendment to the Thunder Basin National Grassland (TBNG) Land 
and Resource Management Plan. The subject of the proposed amendment is plan direction regarding 
the management of black-tailed prairie dog (Cynomys ludovicianus) colonies, including the total extent 
and distribution of colonies across the TBNG, and the availability of lethal and non-lethal tools for 
control of prairie dogs. 
 
The Forest Service must analyze whether the proposed plan amendment will cause substantial adverse 
impacts to or substantially lessen protections for species (36 CFR 219.13(b)(6)). In order to identify 
species to consider in such analysis, we used the process for identification and evaluation of potential 
species of conservation concern (SCC). Potential SCC are plant and animal species native to and known 
to occur in the plan area and that fit one or more categories listed in FSH 1909.12_10, 12.52d. On the 
TBNG, species considered and evaluated herein and found to have the potential to be substantially 
adversely impacted or have substantially lessened protections as a result of the proposed plan 
amendment will be analyzed alongside existing sensitive species; the evaluations and analysis for the 
proposed plan amendment will not result in formal identification of SCC by the Regional Forester. 
 
Purpose of this document 
This document is an assessment of the best available science and current status of species that meet the 
minimum criteria for consideration as potential SCC on the TBNG. This document consists of a series of 
individual species evaluations that review existing literature and data to show which species on the 
TBNG could be affected by changes in the management of prairie dog colonies as a result of the 
proposed plan amendment. This document will be used to inform the National Environmental Policy Act 
(NEPA) analysis, modification of alternatives, and preliminary list of potential species of conservation 
report during the planning process. This document is not an effects analysis for the proposed plan 
amendment. This document is a working document and is subject to change or update at any time. 
 
Subject and methods 
We used a series of filters to identify species to consider for analysis. These filters include the existence 
of verified observation records in the plan area and presence on a federal, tribal, state, or other entity’s 
listing of species of priority for conservation. Initially, we identified 98 species that meet the minimum 
criteria for consideration as potential SCC. We then applied an additional filter to species whose habitat 
needs clearly disassociated them from the effects of prairie dog management. A description of this filter 
appears in Appendix 2. We wrote detailed evaluations for the remaining 47 species to show whether the 
proposed plan amendment has the potential to cause substantial adverse impacts to or substantially 
lessen protections for those species. These species evaluations are the content of Chapter 2. 
 
Findings and conclusion 
The species evaluations show that 27 animal species and six plant species could be subject to substantial 
adverse impacts or substantially lessened protections as a result of the plan amendment. The animal 
species are Bald Eagle (Haliaeetus leucocephalus), Brewer’s Sparrow (Spizella breweri), Burrowing Owl 
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(Athene cunicularia), California Gull (Larus californicus), Chestnut-collared Longspur (Calcarius ornatus), 
Dickcissel (Spiza americana), Ferruginous Hawk (Buteo regalis), Golden Eagle (Aquila chrysaetos), 
Grasshopper Sparrow (Ammodramus savannarum), Greater Sage-grouse (Centrocercus urophasianus), 
Long-billed Curlew (Numenius americanus), McCown’s Longspur (Rhynchophanes mccownii), Merlin 
(Falco columbarius), Mountain Plover (Charadrius montanus), Northern Harrier (Circus cyaneus), 
Peregrine Falcon (Falco peregrinus), plains hog-nosed snake (Heterodon nasicus), prairie rattlesnake 
(Crotalus viridis), Ring-billed Gull (Larus delawarensis), Sagebrush Sparrow (Artemisiospiza nevadensis), 
Sage Thrasher (Oreoscoptes montanus), Short-eared Owl (Asio flammeus), Swainson’s Hawk (Buteo 
swainsoni), black-tailed prairie dog (Cynomys ludovicianus), swift fox (Vulpes velox), thirteen-lined 
ground squirrel (Ictidomys tridecemlineatus), and Upland Sandpiper (Bartramia longicauda). The plant 
species are Barr’s milkvetch (Astragalus barrii), smooth goosefoot (Chenopodium subglabrum), Watson’s 
goosefoot (Chenopodium watsonii), Texas toadflax (Nuttallanthus texanus), rosy palafox (Palafoxia 
rosea), and sunbright (Phemeranthus parviflorus). The information contained in the species evaluations 
for these 33 species will be incorporated into NEPA analysis and associated species analyses to 
ultimately determine whether the proposed plan amendment will cause substantial adverse impacts to 
or substantially lessen protections for these species. For the remaining species, the evaluations show 
that the proposed plan amendment does not have the potential to cause substantial adverse impacts or 
substantially lessened protections. In addition, a review of the best available science indicated that for a 
few species, occurrence on the TBNG may have been accidental, or the species may not be native to the 
TBNG, meaning the species cannot qualify as potential SCC and do not have the potential to be 
substantially adversely impacted or have substantially lessened protections as a result of the proposed 
plan amendment.
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Chapter 1: Introduction 
 
 
In preparation for the amendment to the 2001 Thunder Basin National Grassland Land and Resource 
Management Plan (grassland plan), Forest Service employees of the Medicine Bow-Routt National 
Forests and Thunder Basin National Grassland (TBNG) and the Washington Office Enterprise Program 
have prepared evaluations for 47 animal and plant species. The 47 species all have factors of rarity and 
are native and known to occur on the grassland, meeting the minimum SCC criteria established in the 
2012 Planning Rule (36 CFR 219). These evaluations provide background information and the best 
available science regarding the condition of each species and its habitat on the TBNG. The final 
documents will assist in the identification of substantial adverse impacts or substantially lessened 
protections during National Environmental Policy Act analysis and the potential species of conservation 
concern analyses associated with the plan amendment. The evaluations in this document do not 
constitute an analysis of the effects of the plan amendment on each species.  
 
The TBNG does not yet have any formally identified SCC, but the Responsible Official will apply the 
requirements of the 2012 Planning Rule with respect to potential SCC and other at-risk species during 
the development of the plan amendment. In order to meet these requirements, the Responsible Official 
may instruct necessary additions or changes to plan components to ensure that the plan amendment 
provides ecological conditions necessary to contribute to the recovery of federally listed threatened and 
endangered species, conserve proposed and candidate species, and maintain a viable population of each 
species that meets the minimum criteria for consideration as a potential SCC.  
 
The purpose of the plan amendment is to modify black-tailed prairie dog (Cynomys ludovicianus) 
management direction on the TBNG to place greater emphasis on control and active management of 
prairie dog colonies to address concerns related to health, safety, and economic impacts on neighboring 
landowners. One of the management goals is to balance the availability of forage for livestock with the 
availability of habitat for native species associated with prairie dog colonies. Much of the amendment 
will focus on Management Area 3.63, an over 50,000 acre management area designated as 
reintroduction habitat for black-footed ferret (Mustela nigripes), a species that is listed as endangered 
under the Endangered Species Act. Black-footed ferrets are members of the weasel family; they are 
native to western grasslands and rely almost exclusively on prairie dogs as prey for food. However, there 
have not been any re-introduction efforts on the TBNG to date and black-footed ferrets do not currently 
occupy the TBNG. Since 2001, Management Area 3.63 has experienced large and rapid fluctuations in 
the extent of prairie dog colonies. Periods of high fecundity and colony growth have been punctuated by 
episodes of mass mortality triggered by landscape-scale sylvatic plague epizootics, caused by the non-
native bacterium Yersinia pestis. The proposed plan amendment will likely change management 
direction regarding the distribution and extent of prairie dog colonies on the TBNG and the tools that 
are available to control prairie dog colony expansion and sylvatic plague. By changing prairie dog 
management direction, the plan amendment has the potential to affect other wildlife and plant species 
that may rely on prairie dogs for food or habitat. The species evaluations in Chapter 2 have analyzed the 
potential for substantial adverse impacts to and substantially lessened protections for species on the 
TBNG as a result of changes in the management or prairie dog colonies. Overall, these documents 



Introduction – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 
May 13, 2020  2 
 

contain vital information that will be used to ensure that the plan amendment meets the requirements 
of the 2012 Planning Rule by planning for the long-term persistence of all native species on the TBNG. 
 
Background: The 2012 Planning Rule and Species of Conservation Concern 
In 2012, the Forest Service adopted new planning regulations, referred to as the 2012 Planning Rule. The 
2012 Planning Rule outlines specific requirements related to the protection of at-risk plant and animal 
species. The term at-risk species encompasses species listed and proposed for listing under the 
Endangered Species Act and a new category of species, called species of conservation concern (SCC) (36 
CFR 219.9; FSH 1909.12_20, 23.13). This new category replaces the older sensitive species designation 
used by the Forest Service under prior planning rules. Similar to sensitive species, SCC are determined by 
the regional forester for each Forest Service region. The definition of an SCC, as written in the 2012 
Planning Rule, is: 
 

“A species, other than federally recognized threatened, endangered, proposed, or candidate 
species, that is known to occur in the plan area and for which the regional forester has 
determined that the best available scientific information indicates substantial concern about the 
species’ capability to persist over the long-term in the plan area” (36 CFR 219.9(c)). 
 

All forest plans written under the 2012 Planning Rule must include sufficient plan components to 
“provide the ecological conditions necessary … to maintain the viability of each species of conservation 
concern within the plan area” (36 CFR 219.9(b)(1)). The final Forest Service directives give minimum 
criteria a species must meet in order to qualify for consideration as an SCC (FSH 1909.12_10, 12.52c). 
Foremost, a species must be native and established or becoming established in a plan area. For example, 
species that do not currently occupy the TBNG cannot be SCC. Second, there must be substantial 
concern about the species’ capability to persist over the long-term in the plan area. A species may not 
be selected as an SCC if population numbers are stable and long-term persistence is not at risk, if there 
is insufficient information to conclude that there is a substantial concern about its ability to persist, or if 
the occurrence is thought to be accidental or transient. Each regional forester has the ultimate authority 
to establish the conditions and thresholds for determining substantial concern for a species’ long-term 
persistence in a plan area. Additional guidance for determining which species must and should be 
considered for SCC status by a regional forester are NatureServe species rankings that estimate global 
and state-level rarity and priority conservation designations by other agencies (state, federal, or tribal) 
(FSH 1909.12_10, 12.52d; see Appendix 1). Other factors that a regional forester may consider include 
negative trends in populations or habitat availability, restrictions to a species’ range, low initial 
population numbers or habitat availability, and the existence of significant threats to the species in the 
plan area (FSH 1909.12_10, 12.52d (3f); see Section 7 in each species evaluation).  
 
The proposed plan amendment will not result in an official designation of SCC on the TBNG by the Rocky 
Mountain Region Regional Forester. Because the plan amendment will not fully revise the grassland 
plan, the existing grassland plan will continue to be guided by the older planning rule under which it was 
originally written. This means that the Regional Forester’s Sensitive Species list will remain in place for 
the TBNG, and environmental analysis of the proposed plan amendment will analyze effects to sensitive 
species. At the same time, the 2012 Planning Rule requires the consideration of effects to species that 
are potential SCC when crafting changes to plan components. If environmental analysis reveals that the 
proposed plan amendment will result in “substantial adverse impacts to a specific species, or the 
proposal would substantially lessen protections for a specific species,” and the Responsible Official 
would recommend that species to the Regional Forester as a potential SCC if the process were a full plan 
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revision, the Responsible Official must treat that species as if it were an SCC during the plan amendment 
process (36 CFR 219.13(b)(6)). In other words, the plan amendment must contain plan components to 
ensure the viability of all potential SCC that that would otherwise be substantially adversely impacted or 
have substantially lessened protections as a result of the plan amendment, as determined by the 
Responsible Official. 
 
To investigate the potential for the plan amendment to substantially adversely impact or substantially 
lessen protections for species, we have written evaluations of 47 species using best available science, 
including all known data and information specific to the plan area. The main goal of these evaluations is 
to determine if changes in the management of prairie dogs, specifically altering colony size, distribution, 
extent, or methods used for prairie dog control could cause substantial adverse impacts to or 
substantially lessen protections for any of the species that meet the minimum criteria for consideration 
as potential SCC (see Section 1 in each species evaluation). Where the potential for these outcomes 
exists, the Responsible Official will ensure that the plan amendment contains specific plan components 
that help support the viability of species and/or the ecological conditions that support those species. 
Species that are found to be not established, accidental, transient, or for which there is insufficient 
information to evaluate the potential for substantial effects, will not warrant further consideration or 
the modification of plan components. 
 
The SCC Filtering Process 
The species evaluations are a step in a larger process by which biologists and botanists on the TBNG 
have filtered through lists of hundreds of species to identify those that may warrant evaluation and 
further consideration. The Forest Service Handbook outlines a set of species lists and categories from 
which staff should draw species to consider for identification as potential SCC. This set includes: the 
Regional Forester’s Sensitive Species list; species lists created by other federal agencies like the U.S. 
Department of the Interior Bureau of Land Management or Fish and Wildlife Service; species listed by 
states, tribes, or local agencies; and species categorized by universities, non-governmental 
organizations, or private organizations (FSH 1909.12_10, 12.52d). We consulted several conservation 
status lists of these types (see Appendix 1 and Section 2 in each species evaluation). We then cross-
checked these lists against databases containing observation records for each species to identify the 
species that were known to occur in the plan area. This yielded 98 total species (82 animals and 16 
plants) that occurred on a relevant conservation status list and also were documented in an official 
observation record as having occurred on the TBNG. We finally applied a third filter to narrow down the 
list of species by eliminating species that would demonstrably not be affected by the plan amendment. 
All plant species have been evaluated because of an initial need for further information, but the majority 
of the animals, including all fish, mollusks, crustaceans, amphibians, and bats, were eliminated from 
evaluation a priori because their lack of dependence on prairie dogs or habitats affected by prairie dog 
management was clearly evident (see Appendix 2). After the filtering process, 31 animal species (24 
birds, four mammals, two reptiles, and one insect) and 16 plant species were carried forward for 
evaluation. 
 
The Evaluations 
Each evaluation is split into nine sections. Section 1 is an introduction. Sections 2 and 3 provide 
conservation status and taxonomic information, as determined by other agencies and organizations. 
Section 4 contains range-wide distribution, population trend, and life history information for each 
species. Section 5 describes population status, habitat conditions, and threats to each species on the 
TBNG. Section 6 identifies any outstanding information gaps. Section 7 places the species information in 
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the context of the criteria for listing as an SCC. Section 8 provides suggested management actions to 
maintain habitat for each species. And Section 9 lists literature cited within each evaluation. 
 
The evaluation documents reveal that some of the species carried forward for evaluation are not closely 
associated with prairie dogs or habitats affected by prairie dog management, do not have the potential 
to be affected by the proposed plan amendment, and do not warrant further analysis. Some species, 
though they have been observed on the TBNG, are thought to be accidental or transient, and evaluation 
shows that the TBNG is outside of their normal distributional range (see Table 1). These species do not 
meet the minimum criteria for consideration as potential SCC because there is no evidence that they are 
established or becoming established in the plan area. Baird’s Sparrow (Ammodramus bairdii) and Sand 
Hills pocket gopher (Geomys lutescens) have been observed on the TBNG, but Baird’s Sparrow is likely 
not established or becoming established there, and Sand Hills pocket gopher has not been confirmed to 
be native to the TBNG. One plant species, short woollyheads (Psilocarphus brevissimus) cannot be 
considered established in the plan area because the one known occurrence from state lands adjacent to 
the plan area was extirpated, likely decades ago, and no other occurrence records have been found.  
 
Overall, seven wildlife species (five birds and two mammals) were shown to rely on prairie dogs for food 
or habitat and have the potential to be affected by the plan amendment through changes to the size, 
distribution, or total extent of prairie dog colonies (see Table 1). Burrowing Owl (Athene cunicularia), 
Ferruginous Hawk (Buteo regalis), Golden Eagle (Aquila chrysaetos), McCown’s Longspur 
(Rhynchophanes mccownii), Mountain Plover (Charadrius montanus), and swift fox (Vulpes velox), rely to 
varying degrees on prairie dog colonies for prey and habitat on the TBNG. Black-tailed prairie dog itself 
is another species whose population viability will depend largely on the direction contained in the plan 
amendment. In contrast to these seven species, Brewer’s Sparrow (Spizella breweri), Dickcissel (Spiza 
americana), Grasshopper Sparrow (Ammodramus savannarum), Greater Sage-grouse (Centrocercus 
urophasianus), Sagebrush Sparrow (Artemisiospiza nevadensis), and Sage Thrasher (Oreoscoptes 
montanus) are grassland and sagebrush bird species that may be affected by losses in available habitat if 
prairie dog colonies grow to extremely large sizes. 10 additional species, though they do not rely on 
prairie dog colonies for survival and will not likely be impacted by changes in the size or distribution of 
prairie dog colonies in the plan area, may sometimes use prairie dogs as prey. The use of some types of 
rodenticides or lead ammunition for recreational shooting of prairie dogs could result in non-target 
poisoning to individuals of these 10 species. These species include Bald Eagle (Haliaeetus leucocephalus), 
California Gull (Larus californicus), Merlin (Falco columbarius), Northern Harrier (Circus cyaneus), 
Peregrine Falcon (Falco peregrinus), plains hog-nosed snake (Heterodon nasicus), prairie rattlesnake 
(Crotalus viridis), Ring-billed Gull (Larus delawarensis), Short-eared Owl (Asio flammeus), and Swainson’s 
Hawk (Buteo swainsoni). Four final species, Chestnut-collared Longspur (Calcarius ornatus), Long-billed 
Curlew (Numenius americanus), thirteen-lined ground squirrel (Ictidomys tridecemlineatus), and Upland 
Sandpiper (Bartramia longicauda), likely often inhabit prairie dog colonies and could experience 
unintended mortality as a result of recreational shooting or the use of rodenticides. In general, less 
information was available for the plant species, and there was no information suggesting a direct 
relationship between any of the 16 evaluated plant species and prairie dogs or the habitat that they 
create. However, six of the evaluated plant species have habitat requirements and/or local distributions 
that overlap with prairie dog occupancy areas. These six species, Barr’s milkvetch (Astragalus barrii), 
smooth goosefoot (Chenopodium subglabrum), Watson’s goosefoot (Chenopodium watsonii), Texas 
toadflax (Nuttallanthus texanus), rosy palafox (Palafoxia rosea), and sunbright (Phemeranthus 
parviflorus) have the potential to be affected by the plan amendment through changes to prairie dog 
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management, primarily by shifts in vegetation communities or patterns of herbivory. Refer to Table 1 for 
a brief summary of the information contained in the species evaluations.
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Table 1: Summary of potential for proposed plan amendment to be able to affect each evaluated species. 

Taxonomic 
group 

Common name Scientific name Potential for 
substantial adverse 
impacts or 
substantially lessened 
protections 

Rationale 

Birds 

Baird’s 
Sparrow 

Ammodramus 
bairdii 

No Not established in the plan area; accidental or transient occurrences, 
likely due to anomalous conditions. 

Bald Eagle Haliaeetus 
leucocephalus 

Yes Often winters and rarely breeds on the TBNG; not dependent on prairie 
dog colonies for habitat or prey; may occasionally consume shot or 
poisoned prairie dogs, incurring risk of non-target poisoning. 

Brewer’s 
Sparrow 

Spizella breweri Yes Dependent on areas dominated by sagebrush for breeding habitat; 
extreme growth of prairie dog colonies could minimally reduce 
sagebrush cover. 

Burrowing Owl Athene cunicularia Yes Relies heavily on burrows created by fossorial mammals for nesting 
habitat; black-tailed prairie dog is the major provider of subterranean 
burrows used by Burrowing Owl on the TBNG; Burrowing Owl also 
prefers to nest in live prairie dog colonies to benefit from eavesdropping 
on prairie dog warning calls. 

California Gull Larus californicus Yes Very rarely occurs on the TBNG; may migrate through or forage on the 
TBNG during the breeding season; not dependent on prairie dog colonies 
for habitat or prey; could consume shot or poisoned prairie dogs, 
incurring risk of non-target poisoning. 

Chestnut-
collared 
Longspur 

Calcarius ornatus Yes Prefers short vegetation for breeding habitat, but the relative 
importance of prairie dog colonies in creating habitat for this species on 
the TBNG is unknown; could consume grain-bait rodenticides in prairie 
dog colonies, incurring risk of non-target poisoning. 

Dickcissel Spiza americana Yes Uncommon breeder on the TBNG; depends on high mixed-grass or 
tallgrass conditions for breeding habitat, which is generally mutually 
exclusive with prairie dog colonies; extreme growth of prairie dog 
colonies could reduce extent of suitable habitat. 

Ferruginous 
Hawk 

Buteo regalis Yes Prairie dogs form a large portion of the prey base for this species on the 
TBNG; nesting population appears to decline with declines in the size of 
the prairie dog population. 
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Golden Eagle Aquila chrysaetos Yes Prairie dogs form a large portion of the prey base for this species on the 
TBNG; nesting population appears to decline with declines in the size of 
the prairie dog population. 

Grasshopper 
Sparrow 

Ammodramus 
savannarum 

Yes Depends on large tracts of undisturbed mixed-grass prairie; sensitive to 
reductions in total area of available habitat; extreme growth of prairie 
dog colonies area could cause reductions in the total available mixed-
grass prairie habitat on the TBNG. 

Greater Sage-
grouse 

Centrocercus 
urophasianus 

Yes Dependent on areas dominated by sagebrush for breeding habitat; 
extreme growth of prairie dog colonies could minimally reduce 
sagebrush cover; may experience some increases in predation with 
reductions in the prairie dog population. 

Loggerhead 
Shrike 

Lanius ludovicianus No Uses a mosaic of woody vegetation and open pastures or fields for 
breeding, nesting, and foraging, and will not be affected by changes in 
the size, distribution, or total area of prairie dog colonies. 

Long-billed 
Curlew 

Numenius 
americanus 

Yes Nests in disturbed grassland with shortgrass conditions; uncommon 
breeder on the TBNG, and the degree of dependence on prairie dog 
colonies for nesting habitat is unknown; could infrequently be shot in 
prairie dog colonies open for recreational shooting. 

McCown’s 
Longspur 

Rhynchophanes 
mccownii 

Yes Generally relies on shortgrass vegetation conditions created in prairie 
dog colonies or other heavily disturbed areas for breeding and nesting 
habitat, and could be affected by changes in the size, distribution, or 
total area of prairie dog colonies; could consume grain-bait rodenticides 
in prairie dog colonies, incurring risk of non-target poisoning. 

Merlin Falco columbarius Yes Uncommon breeder and infrequent winter inhabitant of the TBNG; nests 
in trees and cliffs, and feeds primarily on birds; not dependent on prairie 
dog colonies for habitat or prey; may occasionally consume shot or 
poisoned prairie dogs, incurring risk of non-target poisoning. 

Mountain 
Plover 

Charadrius 
montanus 

Yes Relies heavily on vegetation conditions created in prairie dog colonies for 
breeding and nesting habitat, and could be affected by changes in the 
size, distribution, or total area of prairie dog colonies; nests at low 
densities relative to other grassland birds. 

Northern 
Harrier 

Circus cyaneus Yes Typically associated with wetlands, marshes, or thicker vegetation in 
open habitats; likely primarily uses sagebrush and riparian habitats on 
the TBNG; not dependent on prairie dog colonies for habitat or prey; 
may occasionally consume shot or poisoned prairie dogs, incurring risk of 
non-target poisoning. 
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Peregrine 
Falcon 

Falco peregrinus Yes Very uncommon on the TBNG; feeds primarily on birds; not dependent 
on prairie dog colonies for habitat or prey; may occasionally consume 
shot or poisoned prairie dogs, incurring risk of non-target poisoning. 

Ring-billed Gull Larus delawarensis Yes Very rarely occurs on the TBNG; may migrate through or forage on the 
TBNG during the breeding season; not dependent on prairie dog colonies 
for habitat or prey; could consume shot or poisoned prairie dogs, 
incurring risk of non-target poisoning. 

Sage Thrasher Oreoscoptes 
montanus 

Yes Dependent on areas dominated by sagebrush for breeding habitat; 
extreme growth of prairie dog colonies could minimally reduce 
sagebrush cover. 

Sagebrush 
Sparrow 

Artemisiospiza 
nevadensis 

Yes Dependent on areas dominated by sagebrush for breeding habitat; 
extreme growth of prairie dog colonies could minimally reduce 
sagebrush cover. 

Short-eared 
Owl 

Asio flammeus Yes Not dependent on prairie dog colonies for habitat or prey; prey base 
consists primarily of mammals smaller than prairie dogs, especially voles 
(Microtus spp.); may occasionally consume shot or poisoned prairie dogs, 
incurring risk of non-target poisoning. 

Swainson’s 
Hawk 

Buteo swainsoni Yes Diverse and adaptable in diet composition; infrequent forager in prairie 
dog colonies on the TBNG; management of prairie dog colonies will not 
affect nest site availability; may occasionally consume shot or poisoned 
prairie dogs, incurring risk of non-target poisoning. 

Upland 
Sandpiper 

Bartramia 
longicauda 

Yes Uses tall and mixed-grass prairie for nesting and brood-rearing; may 
forage in shortgrass, but does not rely on shortgrass vegetation 
conditions for survival; no documented habitat relationship with prairie 
dog colonies; could infrequently be shot in prairie dog colonies open for 
recreational shooting. 

Insects 

monarch 
butterfly 

Danaus plexippus No Infrequent inhabitant of the TBNG; depends on milkweed species (family 
Asclepiadoideae) for reproduction; milkweed occurrence on the TBNG is 
generally restricted to riparian corridors; no documented relationship 
between milkweed and prairie dog colonies. 

Mammals 

black-tailed 
prairie dog 

Cynomys 
ludovicianus 

Yes Populations will be directly manipulated according to management 
direction contained in the plan amendment. 

Sand Hills 
pocket gopher 

Geomys lutescens No TBNG lies outside of the species’ native range; accidental occurrence in 
the plan area. 

swift fox Vulpes velox Yes Prefers to inhabit prairie dog colonies on the TBNG because of an 
abundance of prey, burrows that may serve as dens, and preferred 
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shortgrass vegetation conditions; Swift Fox population numbers have 
been observed to track prairie dog colony extent. 

thirteen-lined 
ground squirrel 

Ictidomys 
tridecemlineatus 

Yes Grassland habitat generalist; adaptable to disturbance; occupied habitat 
may overlap prairie dog colonies, but no interdependent relationship 
with prairie dogs has been observed; individuals inhabiting prairie dog 
colonies may be harmed by any methods used to lethally control prairie 
dogs, including non-target poisoning by rodenticides and shooting. 

Reptiles 

plains hog-
nosed snake 

Heterodon nasicus Yes Prey base generally consists of amphibians; burrows in sandy or gravelly 
soils; does not depend on prairie dog colonies for prey or shelter; may 
very rarely consume shot or poisoned prairie dogs, incurring risk of non-
target poisoning. 

prairie 
rattlesnake 

Crotalus viridis Yes Habitat generalist; often found on rocky outcrops on the TBNG; no 
observed habitat dependency on prairie dog colonies; may consume shot 
or poisoned prairie dogs, incurring risk of non-target poisoning. 

Plants 

Barr’s 
milkvetch 

Astragalus barrii Yes Overlaps with the range of prairie dogs but evidence shows mutually 
exclusive habitat/soil selection; as a result, prairie dog herbivory and soil 
disturbance do not typically impact this species. 

composite 
dropseed 

Sporobolus 
compositus var. 
compositus 

No Rare on the TBNG and not observed in prairie dog colonies; habitat 
generalist and resilient to typical disturbances that occur on the TBNG. 

cream 
milkvetch 

Astragalus 
racemosus var. 
racemosus 

No Distribution on the TBNG does not overlap observed prairie dog colonies; 
found on clayey soils with high selenium content. 

narrowleaf 
blue-eyed 
grass 

Sisyrinchium 
angustifolium 

No Rare on the TBNG and typically found in habitats unsuitable for prairie 
dog colonization, including wet prairies and riparian corridors. 

narrowleaf 
pectis 

Pectis angustifolia 
var. angustifolia 

No Rare on the TBNG, which lies at the range edge for the species; preferred 
habitat is rocky, hilly, and generally unsuitable for prairie dog 
colonization. 

prairie 
threeawn 

Aristida oligantha No Distribution does not overlap with observed prairie dog colonies; 
disturbance lover; rare on the TBNG, which lies at the range edge for the 
species. 

rosy palafox Palafoxia rosea var. 
macrolepis 

Yes Shares some habitat requirements and local distribution with prairie 
dogs; preferred habitat is sandy soil and shallow soils that are unlikely to 
be prairie dog burrowing areas. 
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Sartwell’s 
sedge 

Carex sartwellii No Rare on the TBNG; typically inhabits areas unsuitable for prairie dog 
colonization, including riparian corridors and wetlands. 

short 
woollyheads 

Psilocarphus 
brevissimus 

No Likely extirpated from the TBNG due to surface coal mining activities. 

smooth 
goosefoot 

Chenopodium 
subglabrum 

Yes Shares local distribution with prairie dogs; rare on the TBNG; requires 
loose or partially moving sand and prairie dogs do not typically occupy 
sandy soils. 

sunbright Phemeranthus 
parviflorus 

Yes Shares some habitat requirements and local distributional range with 
prairie dogs; generally found in sagebrush steppe away from historical 
prairie dog colonies in the southeast portion of the plan area; existing 
overlap with prairie dog colonies is likely incidental; known threats are 
not related to prairie dog colonies. 

Texas toadflax Nuttallanthus 
texanus 

Yes Shares habitat requirements and local distribution with prairie dogs; 
tends to occupy loamy or saline upland ecological sites highly preferred 
by prairie dogs; most of the known populations do not occur within the 
mapped area of suitable prairie dog habitat; co-occurrence appears 
incidental. 

verrucose 
seapurslane 

Sesuvium 
verrucosum 

No Distribution does not overlap with prairie dog colonies; prefers 
seasonally inundated habitats unsuitable for burrowing; low population 
numbers in Wyoming. 

viscid 
tansyaster 

Rayjacksonia annua No Typically inhabits areas unsuitable for prairie dog colonization, including 
flood plains and riparian areas. 

Watson’s 
goosefoot 

Chenopodium 
watsonii 

Yes Shares habitat requirements and local distribution with prairie dogs; 
early successional annual species that needs disturbance to persist; 
found in natural and anthropogenic disturbances, including prairie dog 
towns. Unclear if disturbance from prairie dogs promotes this species; 
information insufficient. 

whorled 
milkwort 

Polygala verticillata No Rare on the TBNG; preferred habitat includes pine woodlands, which are 
unsuitable for prairie dog colonization. 
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Chapter 2: Species Evaluations 
 

Birds 
 
 
Baird’s Sparrow – Ammodramus bairdii 
 
1. Introduction 
 
Baird’s Sparrow cannot be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. The best available scientific information is 
insufficient to indicate that Baird’s Sparrow is established or becoming established on the TBNG. Based 
on several different survey efforts, range maps, and historical and contemporary habitat information, 
this species does not appear to be a resident (breeding, wintering, or year-round) on the TBNG, and 
does not appear to use the TBNG as migratory stopover habitat. The TBNG falls outside the current 
range for the species. Very rare observations may result from anomalous conditions. Because Baird’s 
Sparrow is not known to be established on the TBNG, the proposed plan amendment will not cause 
substantial adverse impacts to or substantially lessen protections for the species. 
 
 

2. Status   
 
Table 2 summarizes the current status of Baird’s Sparrow by various ranking entities (see Appendix 1 for 
an explanation of each ranking system). 
  
Table 2: Current status of Baird’s Sparrow by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G4 Apparently Secure – At fairly low risk of extinction range-wide. 
Relatively small nesting range and nonbreeding range; large number of 
occurrences and large population size, but range and abundance have 
undergone a long-term, ongoing decline, and relatively few 
occurrences are known to be adequately protected. 

NatureServe 
Wyoming state 
rank 

S1?B Critically Imperiled (breeding; inexact rank) – At very high risk of 
extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Baird’s Sparrow as sensitive in 
Region 2. Regions 1 and 3 list Baird’s Sparrow as a Sensitive Species. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or 
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population is dependent on ecological refugia on BLM lands that are 
threatened with alteration. 

USDOI FWSb 

status 
ESA: Petition to 
list denied; 
formerly 
Category 2 
Candidate 
 
MTBA: Protected 
 
Bird of 
Conservation 
Concern  

Identified as Category 2 Candidate species in 1991 because of potential 
for listing under the Endangered Species Act with a need for further 
information before making determination (56 FR 58810). Category 2 
discontinued agency-wide in 1996. Species petitioned to list as 
threatened in 1997. Petition found to not present substantial 
information indicating that listing may be warranted in 1999 (64 FR 
27748). Protected under the Migratory Bird Treaty Act. Priority for 
conservation action as a Bird of Conservation Concern.  

WGFDc status NSS4 (Bc), Tier II 
 

Species of Greatest Conservation Need – Native Species Status rank 4 
(Bc: “vulnerable population size or restricted distribution, moderate 
limiting factors”); Tier II (“moderate priority”). Classified as SGCN in 
Wyoming due to insufficient information on breeding, distribution, and 
population status and trends. 

Natural Heritage 
Programd status 

SOC  Species of Concern – Vulnerable to extirpation at the global or state 
level due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Ammodramus bairdii (Audubon, 1844) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). ITIS does not recognize any synonyms or subspecies. Some entities, however, including 
the American Ornithological Union, have changed the name of Baird’s Sparrow to Centronyx bairdii 
(Audubon, 1844), because recent research has shown the genus Ammodramus to be polyphyletic, 
meaning it includes species with sufficiently distinct evolutionary ancestors that they should not be 
included under the same genus (Chesser et al. 2018). The International Ornithological Congress (IOC) 
continues to recognize the species as Ammodramus bairdii (Audubon, 1844). The species is commonly 
known as “Baird’s sparrow,” and the IOC lists it as Baird’s Sparrow. 
 
 

4. Range-wide information 
 
Distribution and abundance 
Baird’s Sparrow occupies mixed-grass and fescue prairies of the northern Great Plains of North America 
(Green et al. 2002). Baird’s sparrow is a short- to medium-distance migrant, moving seasonally between 
breeding grounds in the northern Great Plains of Montana, the Dakotas, and southern Canada and 
wintering grounds in the desert grasslands of the southwestern United States and north-central Mexico 
(American Ornithologists' Union 1957, American Ornithologists' Union 1998; see Figure 1). The species’ 
range has contracted from its historical distribution. Canada currently supports about 60% of the 
breeding population (NatureServe 2018). 
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Figure 1: Range of Baird’s Sparrow in the United States (U.S. Geological Survey – Gap Analysis Project 2017). Note that the map 
does not capture Baird’s Sparrow range in southern Canada and northern Mexico. Versions of full range maps may be accessed 
at the online Map of Life (https://mol.org/species/). 

 
Habitat and life history 
Baird's Sparrow movement and habitat use was historically driven by common grassland disturbances 
including fire, drought, and bison (Bison bison) herds, using ungrazed to moderately grazed prairie with 
sparse shrub cover (Green et al. 2002). Baird’s Sparrow excavates shallow ground depressions for 
nesting but will also opportunistically use natural depressions or hoof prints. Nests are placed on the 
ground in tufts of grass supported by shrubs, depressions beneath overhanging tufts of grass, or deep 
depressions with no overhead concealment. Nests are lined with a coarse outer lining of grass and forb 
stems and leaves and an inner cup of fine narrow-leaf grasses (Cartwright et al. 1937, Davis and Sealy 
1998). A study of nests sites in southern Saskatchewan that compared nests in native pastures with 
random points showed that nest sites were characterized by greater densities of standing dead 
vegetation, lower densities of live grasses up to four inches high, and less bare ground. Nest sites were 
also located in areas with taller vegetation (average height approximately 11 inches) and increased 
depth of litter up to about 0.4 inches (Cartwright et al. 1937). 
 
Population trends and threats 
Once considered among the most common of prairie birds, Baird's Sparrow is now rare throughout its 
range, though it may be locally abundant where there are high-quality, native mixed-grass prairies. 
Land-use conversion to row-crop agriculture has eliminated much of the species’ former range and 
continues to reduce remaining grassland. Since European settlement in the northern Great Plains, the 
mixed-grass prairie has declined in extent from 30 to 99 percent with short-grass prairie experiencing 
similar declines (ranging from 20 percent declines in Wyoming to 85 percent in Saskatchewan) (Samson 
and Knopf 1994). This habitat loss has caused large population declines since Euro-American settlement 
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(Lane 1968, Owens and Myres 1973, Stewart 1975, Goossen et al. 1993). This conversion to agricultural 
use continues to be the primary threat to Baird's Sparrow populations (USFWS 2014). Other threats 
include woody or non-native vegetation encroachment on mixed-grass prairie as a result of alterations 
in natural patterns of fire and grazing (Green et al. 2002). Little is known about habitat requirements for 
Baird’s Sparrow during migration and the nonbreeding season. Where suitable habitat remains, burning, 
mowing, and targeted grazing can encourage persistence of local populations (Green et al. 2002). 
 
Due to extensive habitat loss, it is unlikely the species will recover to historic levels. U.S. Geological 
Survey North American Breeding Bird Survey (BBS) data show a significantly significant decline in Baird’s 
Sparrow populations across the United States and Canada of 2.17 percent from 1966 to 2015. More 
recent survey-wide data shows a relatively stable population from 2005-2015 (Sauer et al. 2017). In 
Wyoming, BBS survey data is too limited to show reliable trends. Because of the large historic 
population declines, the U.S. Department of the Interior Fish and Wildlife Service (USFWS) initially 
identified Baird’s Sparrow as a Category 2 Candidate species under the Endangered Species Act in 1991, 
and the bird remained on the list until 1996, when the USFWS discontinued use of Category 2 (56 FR 
58810, 64 FR 27747). A subsequent 1997 petition to list the species as threatened was found to not 
provide substantial evidence that consideration for listing was warranted because population had 
remained stable in recent years and disturbances to its habitat did not present any immediate threat of 
extinction (64 FR 27747-27749). Canada, which hosts a majority of the breeding range of Baird’s 
Sparrow, listed the species as threatened under the Species at Risk Act in 1989, though that status was 
removed in 1996 (COSEWIC 2012). Despite major population declines and threats to the species’ native 
habitat, Baird’s Sparrow does not face an immediate threat of extinction. 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015). 
 
No research has examined Baird's Sparrow habitat and occurrence on the TBNG specifically. The Forest 
Service does not monitor Baird's Sparrow populations on the TBNG. Very few documented observations 
of Baird’s Sparrow have occurred on the TBNG; three point observations exist in available databases 
prior to 2019, and eight individuals were observed in late May and early June of 2019, an unusually wet 
year (see Figure 2). The BBS contains some additional sightings of the bird on transects that intersect the 
TBNG (Sauer et al. 2017). The TBNG lies outside of the currently known breeding range (Green et al. 
2002, U.S. Geological Survey – GAP Analysis Project 2017; see Figure 1). While the Wyoming Natural 
Diversity Database (WYNDD) classifies Baird’s Sparrow as a native and of regular inhabitation on the 
TBNG, the rarity of observations indicates that Baird’s Sparrow may not be established and there is 
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insufficient evidence to show that it is becoming established on the TBNG. Observations may be a result 
of anomalous breeding attempts or migratory stopovers. 
 
Because Baird’s Sparrow is not a resident on the TBNG, the species does not have key ecological 
conditions or risks to those conditions in the plan area.  

 
Figure 2: Baird’s Sparrow observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
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Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic 
Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map may not 
show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as shown on 
the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 

 
 

6. Information gaps and limitations 
 
In part because Baird’s Sparrow is not a current resident on the TBNG, information regarding the 
potential for Baird’s Sparrow to occupy the TBNG and the associated ecological conditions and risks does 
not exist. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 3 summarize the condition of indicators that may be used to evaluate 
persistence of Baird’s Sparrow in the plan area.  
 
Table 3: Indicators of the potential for Baird’s Sparrow to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Insufficient information – The TBNG lies outside of the currently known breeding 
range  

Established or becoming 
established in the plan area 

Insufficient information – Very few recorded observations in the plan area exist, 
with only three prior to 2019 

Potential to be affected by 
the Plan Amendment 

No – The species is not known to be established in the plan area; in addition, 
although species may use habitat that co-occurs with prairie dogs (Cynomys spp.) 
the literature does not indicate a co-dependent relationship. 

Declining trends in 
population or habitat 

No – No populations are known to be established in the plan area 

Restricted range No – The TBNG occurs outside the known range for this species 

Low population numbers or 
restricted ecological 
conditions 

No – Ecological conditions may be restricted in the species’ range, but the species 
is not known to be established in the plan area 

Significant threats No – Threats to ecological conditions may exist, but the species is not known to 
be established in the plan area.  

 
 

8. Suggested management actions to support the key ecological conditions 
 
Baird’s Sparrow is not known to be a current resident in the plan area, and the Forest Service cannot 
manage habitat in the plan area to support key ecological conditions for this species. 
 
 

9. Best available scientific information considered 
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Bald Eagle – Haliaeetus leucocephalus 
 
1. Introduction 

 
Bald Eagle can be considered for identification as a potential species of conservation concern under the 
established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available scientific 
information to evaluate whether the proposed plan amendment has the potential to cause substantial 
adverse impacts to or substantially lessen protections for Bald Eagle. The intent of the amendment is to 
modify direction for conservation of short-stature grasslands and management of black-tailed prairie 
dog (Cynomys ludovicianus) on portions of the Thunder Basin National Grassland (TBNG). The available 
information shows that the proposed plan amendment has the potential to cause substantial adverse 
impacts to or substantially lessen protections for Bald Eagle, because the use of some rodenticides and 
lead ammunition could result in secondary poisoning to individual Bald Eagles that prey on poisoned or 
shot prairie dogs. 
 
Bald Eagle is a large raptor native to North America. Bald Eagle breeding and winter habitat typically 
consists of forested areas near large bodies of water. Bald Eagles nest and roost in large trees and snags, 
and in the winter will gather in communal roosts at sites with readily available prey. Preferred prey 
consists of fish and waterfowl, and migrating Bald Eagles will often follow waterfowl migrations or fish 
spawning runs. Bald Eagles are adaptable to a variety of overwintering habitats and occur across the 
United States during the non-breeding season. Where preferred prey are not available, Bald Eagles will 
readily scavenge carrion of all types or steal food from other predators. 
 
Bald Eagle populations declined sharply in the mid-20th century as a result of over-hunting and 
secondary poisoning from the insecticide DDT. Bald Eagle received species-specific federal protections in 
the United States beginning in 1940, but populations did not recover until the ban of DDT for agricultural 
use in the 1970s. Bald Eagle was delisted under the Endangered Species Act in 2007 because of the 
recovery of its population numbers and distribution across its historical range. Bald Eagles continue to 
face significant amounts of mortality due to secondary poisoning, especially through lead shot. Other 
significant causes of mortality include poaching, electrocution on powerlines, and collisions with 
automobiles as Bald Eagles scavenge roadkill.  
 
Bald Eagles use the TBNG for both nesting and winter roosting. Several communal winter roosts exists 
across the TBNG, and wintering Bald Eagles generally feed on carrion, including livestock, ungulates, or 
small mammals killed by other predators or humans. Bald Eagles very infrequently nest on the TBNG, 
and typically use large cottonwood trees in riparian corridors. Bald Eagles may feed on dead or dying 
prairie dogs after lethal control or recreational shooting occurs in a prairie dog colony, and secondary 
poisoning from anticoagulant rodenticides or ingestion of lead ammunition could cause mortality in 
individuals. 
 

 

2. Status   
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Table 4 summarizes the current status of Bald Eagle by various ranking entities (see Appendix 1 for an 
explanation of each ranking system). 
  
Table 4: Current status of Bald Eagle by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk of extinction range-wide. Widespread 
distribution in North America; large numbers of occurrences, many of 
high quality, particularly in Alaska and British Columbia, but suffered 
great decline in southern and eastern part of range early in 20th century. 
Still susceptible to a number of threats, particularly environmental 
contaminants and excessive disturbance by humans. Recent range-wide 
improvement in numbers and the protection offered by governments 
prevent it from being ranked any higher. 

NatureServe 
Wyoming state 
rank 

S4BS5N Apparently Secure (breeding) – At fairly low risk of extirpation in 
Wyoming due to an extensive range and/or many populations or 
occurrences, but with possible cause for some concern as a result of local 
recent declines, threats, or other factors. 
 
Secure (non-breeding) – At very low or no risk of extirpation in Wyoming 
due to a very extensive range, abundant populations or occurrences, with 
little to no concern from declines or threats. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Bald Eagle as sensitive in Region 2. 
Regions 1, 3, 4, 5, 6, and 9 list Bald Eagle as sensitive. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or population 
is dependent on ecological refugia on BLM lands that are threatened with 
alteration. 

USDOI FWSb 

status 
ESA: Delisted in 
2007; still 
monitored 
 
MBTA: 
Protected 
 
BGEPA: 
Protected 
 
Bird of 
Conservation 
Concern  

Listed as endangered in 1967 south of 40 degrees latitude in the 
conterminous United States because of large population declines caused 
by the use of the pesticide DDT (32 FR 4001). Listed as endangered in 
1978 in 43 of the conterminous United States and threatened in 
Michigan, Minnesota, Oregon, Washington, and Wisconsin (43 FR 6230). 
Delisted in 2007 due to recovery (72 FR 37346-37372). Re-listing of the 
Sonoran Desert Area population found not warranted in 2012 because of 
its resilience to threats and its lack of significance as a distinct population 
(77 FR 25792-25828). 20-year monitoring plan finalized in 2010 (75 FR 
31811). Protected under the Bald and Golden Eagle Protection Act and 
previous versions of the act since 1940. Protected under the Migratory 
Bird Treaty Act. Priority for conservation action as a Bird of Conservation 
Concern. 

WGFDc status NSS3 (Bb), Tier 
II 

Species of Greatest Conservation Need – Native Species Status rank 3 (Bb: 
“vulnerable population size or distribution, severe limiting factors”); Tier 
II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 
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3. Taxonomy 
 

Haliaeetus leucocephalus (Linnaeus, 1766) is the accepted name by the Integrated Taxonomic 
Information System (ITIS). This species is commonly referred to as “bald eagle” and the International 
Ornithological Congress lists the species as Bald Eagle. ITIS does not recognize any synonyms for this 
species. Subspecies include Haliaeetus leucocephalus leucocephalus (Linnaeus, 1766) and Haliaeetus 
leucocephalus washingtoniensis (Audubon, 1827).  
 
 

4. Range-wide information 
 
Distribution and abundance 
The breeding range of Bald Eagle extends from Alaska through much of Canada and the Great Lakes 
Region. Localized breeding occurs in the Snake River Basin, Great Plains, and coastal regions in the 
United States. During the non-breeding season, Bald Eagles occur from southern Alaska and southern 
Canada to northern and coastal Mexico (see Figure 3). 
 

Figure 3: Range of Bald Eagle (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Bald Eagle preferred breeding habitat consists of forested areas of relatively open canopy containing 
larger trees and snags adjacent to large bodies of water. Bald Eagles typically nest in mature and old-
growth forest with some habitat edge, usually within approximately two miles of water, with suitable 
foraging opportunities (Sherrod et al. 1976, Buehler 2000). Pairs usually use live trees for the nest site 
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and adjacent snags for perching (Herrick 1924, Gerrard et al. 1975, Swenson et al. 1986, Anthony and 
Isaacs 1989, Wood et al. 1989, Livingston et al. 1990). They usually place the nest in the top quarter of a 
tree, just below the crown (Swenson et al. 1986). Bald Eagles select very large trees for nesting in order 
that the limbs are capable of holding the nest. Nests are large and consist primarily of sticks. Nest 
building generally begins one to three months prior to egg-laying, with pairs fledging one brood per 
season. 
 
In the western portions of its range, Bald Eagle usually roosts in coniferous trees (Hansen et al. 1980, 
Anthony et al. 1982, Keister and Anthony 1983), except in some riparian zones (Shea 1973, Servheen 
1975). Roost trees range in diameter from approximately 12 to 43 inches and in height from 
approximately 49 to 197 feet (Stalmaster 1987). Roost trees can be much farther from aquatic foraging 
areas (e.g., greater than approximately 6 miles) than nest trees (Hansen et al. 1980, Harmata 1984, 
Keister et al. 1985). Bald Eagles often congregate at communal roosts during the winter. Winter roosts 
are generally protected from the wind and near good foraging habitat (Buehler 2000). Bald Eagles will 
use the same winter roost sites annually, and sites are protected under the Bald and Golden Eagle 
Protection Act (Buehler 2000; 16 USC 668 et seq.). 
 
Bald Eagle is an opportunistic forager that eats a variety of mammalian, avian, and reptilian prey, but it 
generally prefers fish over other food types. It often scavenges when available and captures its own prey 
only as a last resort. While hunting, it typically perches on large trees close to water (Buehler 2000).  
 
Range-wide population trends and threats 
Bald Eagles became rare in the mid- to late 1900s in the contiguous United States because of shooting, 
trapping, and widespread non-target poisoning by agricultural pesticides (primarily DDT), which 
significantly lowered reproductive success (Buehler 2000). The species became federally protected in 
the United States under the Bald and Golden Eagle Protection Act and preceding acts in 1940, and was 
listed and protected under the Endangered Species Act and preceding acts in 1967. Populations did not 
rebound, however until the ban of the use of DDT in agriculture in the United States in 1972, and 
numbers are now stable to increasing. Legal protections from take, active restoration of habitats, and 
enhanced reproductive success following the DDT ban all contributed to the species’ recovery (72 FR 
37346-37372).  
 
Bald Eagle is currently secure throughout its range due to a now abundant and widespread population in 
North America (Buehler 2000). Short-term population trends across the range are stable or increasing 
(Sauer et al. 2017). Despite its recovery, the species is susceptible to a number of continuing threats, 
particularly environmental contaminants such as lead or other pesticides, human disturbance to nests or 
roosts, illegal shooting, and habitat loss resulting from timber harvest in some parts of the country or 
the decline of prey bases, especially salmon runs in winter and migratory habitat. Human development 
and disturbance near the nest site, particularly recreation and shoreline activity during nesting season 
and loss of nest sites in large trees, are risk factors (Buehler 2000). Since the early 1980s, greater than 
one-quarter of Bald Eagle mortalities have resulted from poisoning, with nearly two-thirds of poisonings 
caused by ingestion of lead (Russell and Franson 2014). Much lead poisoning likely results from 
scavenging on shot waterfowl, big game, or varmint carcasses that the shooter has not recovered 
(Pattee and Hennes 1983). Other significant causes of death include secondary poisoning by 
organophosphate insecticides, electrocution on powerlines, collisions with automobiles while feeding on 
roadkill, and intentional shooting by humans, which together accounted for more than 1,300 known 
Bald Eagle mortalities between 1982 and 2013 (Russell and Franson 2014).  
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5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, low hills and occasional 
badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush (Artemisia 
tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass association 
(USDA Forest Service 2015). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
The Forest Service has monitored Bald Eagle populations on the TBNG in various years since the mid-
1980s. Bald Eagle occurs year-round on the TBNG. Bald Eagles nest in relatively low numbers on the 
TBNG, with between zero and five nests observed each survey year. Bald Eagles primarily use the TBNG 
for winter roosting. Winter surveys have documented communal roost locations on the TBNG (see 
Figure 4). 
 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  24 
 

 
Figure 4: Bald Eagle bird, nest, and winter roost observations on the Thunder Basin National Grassland and nearby lands. Map A 
is an inset map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts 
the Spring Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic 
Area. Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise 
Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note 
that some areas of the map may not have been surveyed, and the map may not show the full distribution of the species for the 
specified time period. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River 
Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Bald Eagles utilize large trees on the TBNG for nesting and roosting sites. Because Bald Eagles are 
relatively uncommon on the TBNG, little research has documented specific habitat preferences. Phillips 
and Beske (1990) observed that the few attempted Bald Eagle nests in the Powder River Basin, including 
much of the TBNG, occurred in large cottonwoods in riparian corridors, generally near to existing winter 
roost sites. Because open water is rare on the TBNG, Bald Eagles likely rely on carrion for food on the 
TBNG, including livestock, native ungulates, and prairie dogs (Philips and Beske 1990, Stephens et al. 
2005). In other parts of the range, Bald Eagles have also been known to steal small mammalian or avian 
prey from other predators, and to scavenge small mammals that have been shot (Platt 1976, Spencer 
1976). 
 
 

5.3 Current and projected status of habitat in the plan area 
 
The availability of trees suitable for nesting and roosting on the TBNG will likely remain stable. Current 
management direction stipulates a one mile buffer and seasonal restriction for surface disturbing 
activities, including facility construction, reclamation, mining, drilling, and timber harvest, around known 
active Bald Eagle nest and winter roost sites (USDA Forest Service 2002). Availability of carrion will also 
likely remain stable. 
 
 

5.4 Key risk factors and threats to the species in the plan area 
 
Recreational shooting and hunting – Bald Eagles may scavenge on the carcasses of shot prairie dogs and 
big game. This can result in the ingestion of lead ammunition, which can lead to the accumulation of 
harmful concentrations of lead in Bald Eagle individuals (Pattee and Hennes 1983, Craig et al. 1990, 
Kramer and Redig 1997, Wayland et al. 2003, Stauber et al. 2010, Russell and Franson 2014, Katzner et 
al. 2018). Bald Eagles are particularly vulnerable to lead poisoning because they do not regurgitate 
ingested lead pellets (Stephens et al. 2005). Wintering Bald Eagles have been observed to readily 
scavenge shot small mammals (Platt 1976). Pauli and Buskirk (2007) found that the amount of lead in 
one prairie dog carcass could acutely poison scavengers or predators and that recreational shooting of 
prairie dogs could provide a reliably available source of lead to scavenging vertebrates on the TBNG. 
Recreational shooting of prairie dogs is common on the TBNG but has been prohibited in Management 
Area 3.63 and surrounding areas since 2002 (USDA Forest Service 1981, USDA Forest Service 2002, USDA 
Forest Service 2009). The State of Wyoming does not prohibit recreational shooting of prairie dogs on 
neighboring adjacent private lands. 
 
Rodenticides – Some rodenticides may pose a risk of secondary poisoning to Bald Eagles. Anticoagulant 
rodenticides, in particular, remain potent within prairie dog carcasses for up to two weeks, causing high 
risk to predators and scavengers if the carcasses are not removed from the environment (Ruder et al. 
2011, Witmer et al. 2016). Currently, only zinc phosphide rodenticides have been used to poison prairie 
dogs on the TBNG (USDA Forest Service 1981). Contrary to anticoagulants, zinc phosphide poses minimal 
secondary poisoning risk to scavengers because residues are not retained at consequential levels in 
carcasses (Bell and Dimmick 1975, Marsh 1987, Matschke et al. 1992). 
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Electrocution – Electrocution on powerlines is a significant cause of mortality of Bald Eagles across its 
range (Russell and Franson 2014), and could be associated with energy development on the TBNG, as 
has been shown for Golden Eagles (Phillips and Beske 1981). 
 
Weather, climate, and climate change – Weather, moisture patterns, and vegetation growth in the 
TBNG ecotone is highly variable. Climate change models for the mixed-grass prairie ecotones at the 
western edge of the Northern Great Plains in Wyoming and Montana project higher temperatures and 
increased extreme weather events (Conant et al. 2018). The effects of climate change on Bald Eagles in 
the northern Great Plains are uncertain, but are likely dependent on the effects of climate on the 
distribution of prey species. Drought caused reductions in the availability of forage could reduce 
herbivorous prey populations (e.g., Stephens et al. 2018). 
 
 

6. Information gaps and limitations 
 
A greater volume of research specific to the TBNG would be helpful in managing habitat for this species. 
Further research into dietary composition and the potential for lead poisoning would be especially 
informative. Information regarding the effects of current trends in the recruitment of new cohorts of 
cottonwoods to provide nesting and roosting habitat would also improve understanding of potential 
future trends in Bald Eagle populations on the TBNG. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 5 summarize the condition of indicators that may be used to evaluate 
persistence of Bald Eagle in the plan area. While Bald Eagle does not rely on prairie dog colonies for 
habitat or prey, groups of wintering Bald Eagles may feed on dead or dying prairie dogs in colonies 
subject to lethal control using rodenticides or recreational shooting. 
 
Table 5: Indicators of the potential for Bald Eagle to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; FSH 
1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG is within historic range 

Established or becoming 
established in the plan area 

Yes – Historically observed on the TBNG, primarily as a winter resident 

Potential to be affected by the 
plan amendment 

Yes – Opportunistic feeder and mortality to individuals could occur as a 
result of secondary poisoning from anticoagulant rodenticides or lead 
ammunition 

Declining trends in population or 
habitat 

Insufficient information – No local population trend data is available 

Restricted range No – Species is common and widespread across North America 

Low population numbers or 
restricted ecological conditions 

No – Key habitat features for Bald Eagle are naturally limited on the 
landscape and Bald Eagle has historically occurred in low numbers 

Significant threats Yes – Lead poisoning via recreational shooting of prairie dog or big game 
hunting 
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8. Suggested management actions to support the key ecological conditions 
 
Restrictions on the use of lead ammunition in recreational shooting and hunting could benefit Bald Eagle 
by reducing mortality via secondary lead poisoning. In addition, use of non-anticoagulant rodenticides 
could help minimize the risk of secondary poisoning to Bald Eagles that scavenge in prairie dog colonies 
after lethal control has occurred. 
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Brewer’s Sparrow – Spizella breweri 
 
1. Introduction 
 
Brewer’s Sparrow can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for Brewer’s Sparrow. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Brewer’s Sparrow, because 
extreme expansion of prairie dog colonies can occasionally result in small reductions in the total area of 
available sagebrush habitat. 
 
Brewer’s Sparrow is a small passerine bird. The species is a common inhabitant of the TBNG. 
Observations of this species have occurred across the TBNG. Brewer’s Sparrow relies on dense sagebrush 
habitat for nesting, and sagebrush faces several existing threats on the TBNG. Primary threats to 
sagebrush include fragmentation and removal as a result of fire and energy development. Other threats 
include vegetation management projects that involve the planting of non-native species or species that 
outcompete sagebrush. Because of these threats, existing management direction implemented as part 
of a management plan for Greater Sage-grouse (Centrocercus urophasianus) contains strong protections 
for sagebrush habitat. 
 
The expansion of prairie dog colonies is an additional disturbance that can result in some removal of 
sagebrush due to increased herbivory. Sagebrush typically does not occur or occurs at very low densities 
in prairie dog colonies. Because the plan amendment may change prairie dog management, small 
changes to the extent of available habitat for Brewer’s Sparrow could result. The total observed extent of 
prairie dog colonies on the TBNG from all years totals less than eight percent of the area of sagebrush 
prioritized for protection under the Greater Sage-grouse management plan, and the extent of prairie dog 
colonies is typically much less than six percent of the priority habitat management area in any one year.  
 
 

2. Status   
 
Table 6 summarizes the current status of Brewer’s Sparrow by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 6: Current status of Brewer’s Sparrow by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5  Secure – At very low risk or extinction range-wide. Fairly large range in 
western North America, but declining in many areas of the United 
States. 
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NatureServe 
Wyoming state 
rank 

S5  
 

Secure – At very low risk of extirpation in Wyoming due to a very 
extensive range and abundant populations or occurrences, with little or 
no concern from declines or threats. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is 
a concern, as evidenced by: significant current or predicted downward 
trends in population numbers or density; or significant current or 
predicted downward trends in habitat capability that would reduce the 
species’ existing distribution. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or 
population is dependent on ecological refugia on BLM lands that are 
threatened with alteration. 

USDOI FWSb 

Status 
MTBA: Protected 

Bird of 
Conservation 
Concern 

Currently protected under the Migratory Bird Treaty Act. Priority for 
conservation action as a Bird of Conservation Concern. 

WGFDc Status NSS4 (Bc), Tier II Species of Greatest Conservation Need – Native Species Status rank 4 
(Bc: “vulnerable population size or restricted distribution, moderate 
limiting factors”); Tier II (“moderate priority”). 
 

Natural Heritage 
Programd Status 

SOPC  Species of Potential Concern – Appears to be secure at present, but 
because it has limited distribution as a regional or state endemic it could 
become vulnerable under large-scale changes. Species with this status 
warrant periodic checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Spizella breweri Cassin, 1856 is the accepted name by the Integrated Taxonomic Information System 
(ITIS). The species is commonly referred to as “Brewer’s sparrow,” and the International Ornithological 
Congress lists the species as Brewer’s Sparrow. ITIS recognizes two subspecies: Spizella breweri breweri 
Cassin, 1856 and Spizella breweri taverneri Swarth & A. C. Brooks, 1925. S. b. taverneri breeding habitat 
is located in northwestern North America and is disjunct from the S. b. breweri breeding habitat. S. b. 
taverneri is commonly referred to as “timberline sparrow” and does not occur in Wyoming. 
 
 

4. Range-wide information 
 
Distribution and abundance 
Brewer’s Sparrow is a North American endemic that breeds in and around the Great Basin and winters in 
the Sonoran and Chihuahuan deserts of the southwestern United States, western Mexico (including the 
Baja California peninsula) and the Mexican Plateau (Rotenberry et al. 1999; see Figure 5).  
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In 2003, the U.S. Department of the Interior Fish and Wildlife Service estimated the breeding population 
to be approximately 10,500 to 13,500 individuals in Colorado, Montana, and Wyoming. Brewer’s 
Sparrow overwinters outside of Wyoming and its distribution during migration is unknown.  
 

Figure 5: Range of Brewer’s Sparrow (BirdLife International and Handbook of the Birds of the World 2018). 

 
 
Habitat and life history 
Brewer’s Sparrow is a sagebrush obligate species, breeding in prairie and foothill shrubland habitat 
dominated by big sagebrush (Artemisia tridentata sspp.). Several studies of sagebrush shrubland habitat 
components show that Brewer’s Sparrows are positively correlated with sagebrush, shrub cover, above-
average vegetation height, bare ground, and measures of horizontal habitat heterogeneity, and are 
negatively correlated with grass cover (Rotenberry and Wiens 1980, Larson and Bock 1984). The species 
expands into other habitat types during migration.  
 
Brewer’s Sparrow primarily nests in live big sagebrush, but will sometimes nest in other shrub species if 
available. Within a stand of sagebrush, birds will select to nest in taller, denser shrubs (Rotenberry et al. 
1999). During the breeding and nesting season, each nesting pair occupies a territory that typically does 
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not overlap adjacent territories. Territory sizes can vary from less than .5 acres to over five acres, 
depending on population density (Wiens et al. 1985, Rotenberry et al. 1999). This species feeds primarily 
on insects (Rotenberry et al. 1999). Brewer’s Sparrow nests may serve as host nests for Brown-headed 
Cowbird (Molothrus ater), and Brewer’s Sparrow will often abandon nest sites as a result (Holmes and 
Johnson 2005).  
 
Population trends and threats 
The U.S. Geological Survey North American Breeding Bird Survey (BBS) provides population trend data 
for Brewer’s Sparrow ranging back to the mid-20th century. Estimates of recent trends from survey-wide 
and Wyoming-specific BBS data may have deficiencies and should be viewed with caution. Across the 
United States and Canada, Brewer’s Sparrow numbers experienced statistically significant annual 
declines of 1.01 percent from 1966 to 2015 and 4.17 percent from 2005 to 2015 (Sauer et al. 2017). In 
Wyoming, Brewer’s Sparrow declined annually by 0.01 percent from 1968 to 2015 and increased 
annually by 0.58 percent from 2005 to 2015; however, neither Wyoming trend estimate was statistically 
significant (Sauer et al. 2017). 
 
The fragmentation and removal of sagebrush habitat have served as the primary cause of Brewer’s 
Sparrow population declines. Oil and gas development, powerlines, roads, fences and the introduction 
of noxious weeds may negatively impact the extent and continuity of sagebrush habitat (Holmes and 
Johnson 2005). Wildland fire also has an impact the ecological integrity of sagebrush habitat due to the 
relatively long recovery time of sagebrush vegetation structure on the landscape (Baker 2006). Climate 
change may increase the frequency and severity of wildland fire activity in sagebrush habitat (Paige and 
Ritter 1999). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015a). 
 
The only research specific to the TBNG regarding Brewer’s Sparrow comes from an ongoing study by the 
Thunder Basin Research Initiative, which is a research partnership between the University of Wyoming, 
the Thunder Basin Grasslands Prairie Ecosystem Association, the U.S. Department of Agriculture 
Agricultural Research Service, and the U.S. Department of Agriculture Forest Service (e.g., Duchardt et 
al. 2016a, 2016b, 2017, 2019b). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
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Brewer’s Sparrow generally use the TBNG for summer breeding habitat between late April and August. 
Individuals breeding farther north may also use the TBNG as migratory habitat (Rotenberry et al. 1999). 
Brewer’s Sparrow are distributed throughout the plan area and numerous sightings are documented in 
the Forest Service’s Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the 
citizen science bird observation database, eBird (https://eBird.org, Sullivan et al. 2009; see Figure 6). 
 
Brewer’s Sparrow is common on the TBNG relative to other bird species. In a comparative study of bird 
habitat on and off prairie dog colonies on a section of the TBNG, researchers encountered several 
hundred Brewer’s Sparrows. In these surveys, conducted 2015-2017, Brewer’s Sparrow had a relative 
abundance of 9.9 to 12.9 percent among all bird species observed, the third or fourth most abundant 
species in each of those years (Duchardt et al. 2016a, 2016b, 2017). Current observation data for 
Brewer’s Sparrow is insufficient to determine local population trends for the TBNG. 
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Figure 6: Brewer’s Sparrow observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic 
Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map may not 
show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as shown on 
the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
The key habitat requirement of Brewer’s Sparrow on the TBNG is stands of intact, well-distributed 
sagebrush. On the TBNG, Brewer’s Sparrows rarely occur in prairie dog colonies or burned areas where 
sagebrush has not recovered (Duchardt et al. 2018, 2019a). Sufficient sagebrush cover for Brewer’s 
Sparrow breeding and nesting occurs outside of prairie dog colonies and recently burned areas (Connell 
et al. 2018). Black-tailed prairie dog colonies on the TBNG contain significantly reduced shrub cover and 
density relative to adjacent areas without colonies because prairie dogs clip the vegetation (Baker et al. 
2013, Connell et al. 2018). 
 
 

5.3 Current status of habitat in the plan area 
 
The TBNG is located at the eastern edge of the sagebrush steppe. Over 330,000 acres of sagebrush 
habitat exists on the planning unit (USDA Forest Service 2012). Approximately 228,000 acres of 
sagebrush on the TBNG is conserved as priority habitat for the Greater Sage-grouse, which is a 
sagebrush obligate species. Sagebrush cover and density is lower in this region than in many other areas 
of the sagebrush steppe, and the TBNG represents the range edge for Brewer’s Sparrow (Rotenberry et 
al. 1999, Duchardt et al. 2018). As a result, average densities of Brewer’s Sparrow are typically lower on 
the TBNG than in other regions of the sagebrush steppe (Duchardt et al. 2018).  
 
In a comprehensive ecosystem assessment of much of the southeastern portion of the TBNG and 
adjacent state and private lands, Haufler et al. (2008) found that vegetative composition and structure 
outside of prairie dog colonies was strongly dependent on the amount and timing of both fire and 
grazing. In particular, canopy coverage of big sagebrush increased with the number of years since the 
last fire. Fire exclusion over the course of the 20th century caused an increase in extent of areas with 
greater than 10 percent sagebrush canopy cover on the vegetated portions of the landscape; these 
sagebrush areas increased from approximately six percent to 16 percent of the total landscape over that 
time. In addition, the understory composition of the areas with high sagebrush canopy cover has 
changed over time to have fewer native grasses and forbs due to the introduction of moderate and 
heavy levels of cattle grazing. These areas historically experienced little grazing because native 
ungulates chose to graze in non-shrubby parts of the landscape (Haufler et al. 2008). 
 
Limits to sagebrush extent on the TBNG include other non-fire disturbances, such as development 
associated with oil and mineral extraction and herbivory associated with black-tailed prairie dog colonies 
(Hethcoat and Chalfoun 2015a, Connell et al. 2018). As of August, 2017, the TBNG hosted 334 total 
active oil and gas wells, amounting to approximately 835 acres of surface disturbance. Four active coal 
mines on the TBNG occupy approximately 10,000 acres in any given year. Black-tailed prairie dog 
colonies can also disturb sagebrush habitat, because prairie dogs clip sagebrush at the interface 
between a colony and sagebrush habitat. According to surveys by the Forest Service and the Thunder 
Basin Grassland Prairie Ecosystem Association, the extent of black-tailed prairie dog colonies has varied 
over the past two decades, often with colony growth followed by rapid colony die-offs caused by 
epizootic outbreaks of sylvatic plague (Yersinia pestis). The greatest measured extent of prairie dog 
colonies on the TBNG was greater than 48,000 acres, while the smallest measured extent of prairie dog 
colonies on the TBNG was less than 1,000 acres. At their greatest measured extent, approximately 
14,000 acres of prairie dog colonies occupied area designated as priority habitat for the Greater Sage-
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grouse, which is the equivalent of approximately six percent of that priority habitat. Considering the 
total of all prairie dog colonies ever observed on the TBNG, all historic colonies occupied less than eight 
percent of priority sagebrush habitat. Prairie dog colony growth usually occurs in areas with low visual 
obstruction, and expansion into sagebrush habitat usually occurs only under rare conditions of high 
population pressure within adjacent colonies. 
 
 

5.4 Projected status of habitat in the plan area 
 
Though fire has historically increased the proportion of the landscape containing sagebrush habitat, 
threats to the Greater Sage-grouse across its range have resulted in protections for sagebrush habitat on 
state and federal lands. Sagebrush management on the TBNG is currently directed by the Greater Sage-
grouse Record of Decision for Northwest Colorado and Wyoming (USDA Forest Service 2015b). The 
Record of Decision implements restrictions on disturbances to sagebrush habitat, including fire, livestock 
grazing, infrastructure and roads, recreation, energy development, and oil and mineral extraction. 
 
The TBNG hosts an active energy development program. Levels of oil and gas leasing and coal mining 
will likely remain stable with periodic swings in activity going forward. The levels of these activities 
fluctuate with markets and leasing policy. The number of active oil and gas wells on the TBNG declined 
by 149 between 2012 and 2017 (USDA Forest Service 2012).  
 
The Forest Service expects a continuation of the average annual fire extent on the TBNG, given a 
commensurate continuation of current suppression capacity and policy. The TBNG and adjacent state 
and private lands experienced an average of 22 fire starts per year, burning an average of approximately 
3,050 acres per year across the landscape since 2001. The maximum acreage burned on the TBNG in any 
one year was 4,259, in 2010. The Forest Service engages all fire starts on the TBNG with initial attack 
suppression due to the proximity of state and private lands to all areas of the TBNG. Since 1988, at least 
7,700 acres protected as priority sagebrush habitat for Greater Sage-grouse by the State of Wyoming 
have burned on the TBNG. Over the past decade, approximately 4,000 acres of priority sagebrush 
habitat have burned. Given the dispersion of recorded burns across the TBNG and known fire return 
intervals in sagebrush and grassland ecosystems, it is likely that all acres of the TBNG have burned at 
some point historically (Baker 2006, Porensky, L., personal communication). In addition to wildfires, the 
Forest Service conducted an average of approximately 365 acres of prescribed burning in what is now 
priority sagebrush habitat between 2009 and 2015 to improve habitat for black-tailed prairie dog and 
Mountain Plover (Charadrius montanus); the Forest Service has stopped implementing prescribed burns 
in sagebrush habitat since that time.  
 
The Forest Service expects all these trends to continue, meaning approximately 400 acres of sagebrush 
habitat on the TBNG may burn annually in the future, with the possibility for a higher area burned given 
uncertainties in future climate, weather, and suppression capabilities and policies. Climate change 
models for the mixed-grass prairie ecotones at the western edge of the Northern Great Plains in 
Wyoming and Montana project higher temperatures and increased extreme weather events, which will 
have uncertain effects fire regimes in the region (Conant et al. 2018). The presence of annual bromes 
(e.g. Bromus tectorum and Bromus arvensis) does not appear to increase the frequency of fire in 
sagebrush habitat on the TBNG as it has in the Great Basin region (Porensky and Blumenthal 2016). 
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Prairie dog colonies will likely continue to experience large swings in extent with outbreaks of plague. 
Though it is difficult to predict future magnitude of maximum and minimum colony extent on the TBNG, 
the plague cycle might be expected to continue, causing periodic, large-scale shrinking of active 
colonies. In addition, colonies are subject to regular management that curtails or encourages growth. 
Given the historic annual maximum of six percent occupation of priority sagebrush habitat by prairie dog 
colonies, it is unlikely that swings in prairie dog colony extent will have consequential effects on 
sagebrush habitat. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Energy infrastructure and development – The development of infrastructure associated with energy 
resource extraction such as oil and gas wells and coal mines can fragment or remove sagebrush habitat 
on the TBNG. This habitat loss can negatively affect Brewer’s Sparrow abundance and nest success 
(Gilbert and Chalfoun 2011, Hethcoat and Chalfoun 2015a). In addition, energy infrastructure can 
increase opportunities for nest predation by rodents and predatory birds that benefit from 
anthropogenic disturbance (Hethcoat and Chalfoun 2015b). 
 
Herbivory – Herbivory, in the form of both browsing and clipping, has the potential to reduce the extent 
of sagebrush on the TBNG. Black-tailed prairie dog colonies, especially, are associated with low 
sagebrush densities and canopy cover due to browsing of sagebrush by livestock, wildlife, and prairie 
dogs within colonies (Johnson-Nistler et al. 2004, Baker et al. 2013, Connell et al. 2018). The Forest 
Service has observed that prairie dog colonies on the TBNG may expand into sagebrush habitat, 
removing the sagebrush canopy as they expand. In addition, any range management practices that 
remove sagebrush and replace it with non-native grasses to enhance livestock forage production can 
reduce the area of sagebrush habitat available for Brewer’s Sparrow (Holmes and Johnson 2005). 
 
Weather, climate, and climate change – Climate change may cause an increase in the occurrence of 
extreme weather events on the TBNG (Conant et al. 2018). Increased frequency of severe weather may 
lead to greater rates of nest loss among sagebrush songbirds. Brewer’s Sparrow nests are particularly 
susceptible to damage by severe weather because they are small and delicate, typically constructed of 
grass (Hightower et al. 2018). In general, the future impacts of climate change on Brewer’s Sparrow are 
highly uncertain, with the most likely negative effects due to increased wildland fire frequency in 
sagebrush habitat as a result of a hotter climate (McKelvey and Buotte 2018). 
 
Fire – Fire directly reduces sagebrush cover and causes declines in the abundance of sagebrush birds 
including Brewer’s Sparrow (Holmes 2007). On the TBNG, fewer Brewer’s Sparrows occurred on 
historically burned wildlife patches as compared with undisturbed habitat (Duchardt et al. 2018). 
 
Parasitism – Cowbirds often invade Brewer’s Sparrow nests, causing eventual nest abandonment and 
failure. Increased intensity of livestock grazing can lead to growth of cowbird populations (Holmes and 
Johnson 2005). 
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6. Information gaps and limitations 
 
Research has demonstrated Brewer’s Sparrow habitat preferences and relative abundance on the TBNG 
(e.g., Duchardt et al. 2016a, 2016b, 2017, 2018). Regarding threats, however, no research has addressed 
the relative importance of energy resource extraction, fire, herbivory, and nest parasitism to Brewer’s 
Sparrow on the TBGN. In addition, while the Forest Service has observed that black-tailed prairie dog 
colonies on the TBNG expand into sagebrush habitat, the extent to which colonies expand into or 
compete with sagebrush habitat remains unassessed in the literature. More complete population trend 
data in the plan area would help to assess the impacts of different management actions on Brewer’s 
Sparrow. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 7 summarize the condition of indicators that may be used to evaluate 
persistence of Brewer’s Sparrow in the plan area.  
 
Table 7: Indicators of the potential for Brewer’s Sparrow to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or 
becoming 
established in the 
plan area 

Yes – Common on the TBNG; most recent observations in 2018 

Potential to be 
affected by the Plan 
Amendment 

Yes – Black-tailed prairie dog colonies interface with sagebrush habitats, and the two 
habitats are typically mutually exclusive 

Declining trends in 
population or habitat 

Insufficient information – Insufficient data to determine trends on the TBNG 

Restricted range Yes – Restricted to sagebrush habitat, which has declined range-wide; the TBNG is at 
the range edge for this species 

Low population 
numbers or 
restricted ecological 
conditions 

No – Brewer’s Sparrow is relatively common on the TBNG, and sagebrush habitat in the 
plan area appears to be secure at present 

Significant threats Yes – Primary threats to the species include fragmentation and removal of sagebrush 
habitat due to fire, energy development, and other management activities that limit 
sagebrush habitat on the landscape; however, the Greater Sage-grouse Record of 
Decision for Northwest Colorado and Wyoming contains management direction to 
prevent or mitigate effects to sagebrush habitat from these threats 

 
 

8. Suggested management actions to support the key ecological conditions 
 
To enhance sagebrush habitat, management actions should adhere to the direction found in the Greater 
Sage-grouse Record of Decision for Northwest Colorado and Wyoming (see USDA Forest Service 2015b). 
The direction found in the Greater Sage-grouse Record of Decision aims to mitigate disturbances to 
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sagebrush habitat by restricting or reducing the occurrence of fire, livestock grazing, infrastructure and 
roads, recreation, energy development, and oil and mineral extraction in sagebrush ecosystems. 
Avoiding the complete removal of sagebrush during any management activity is a critical component of 
habitat conservation for sagebrush-dependent species because of the long regeneration time of 
sagebrush and the potential for invasion by non-native species post-disturbance (Baker 2006). In 
addition, reseeding using non-native grasses to enhance forage should be avoided, because non-native 
grasses can alter disturbance regimes and competitively exclude the recovery of sagebrush. 
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Burrowing Owl – Athene cunicularia 
 
1. Introduction 

 
Burrowing Owl can be considered for identification as a potential species of conservation concern under 
the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available 
scientific information to evaluate whether the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Burrowing Owl. The intent of the 
amendment is to modify direction for conservation of short-stature grasslands and management of 
black-tailed prairie dog (Cynomys ludovicianus) on portions of the Thunder Basin National Grassland 
(TBNG). The available information indicates that the plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Burrowing Owl, because prairie 
dog colonies provide the ecological conditions necessary for the survival of Burrowing Owl in the plan 
area. 
 
Burrowing Owl is a small grassland raptor that nests in underground burrows. Burrowing Owl is found 
across much of the Western Hemisphere in resident populations, but the Western Burrowing Owl (A. c. 
hypugaea) subspecies that occurs in western North America is partially migratory. Western Burrowing 
Owl does not construct its own burrows for nesting and relies on fossorial mammals to create suitable 
breeding habitat. Where burrows are available, Burrowing Owls prefer flat areas with low vegetation to 
provide good lines of sight for predator detection. Burrowing Owls often eavesdrop on the warning calls 
of burrowing mammals, and prefer to inhabit active rodent colonies or complexes. Burrowing Owl 
populations have declined over the past century, in large part due to the loss of available burrows as the 
abundance of burrowing mammals declines, especially at the western, northern, and eastern 
peripheries of the Western Burrowing Owl range. Because eradication efforts, disease, and land-use 
change have caused considerable declines in the burrowing mammal populations and remain threats 
going forward, Burrowing Owl faces the potential for continued loss of habitat across its range. 
 
On the TBNG, Burrowing Owl populations are tied to the extent of black-tailed prairie dog colonies, 
which provide burrows for nesting, hunting, cover, and food storage for Burrowing Owls. Prairie dog 
colonies on the TBNG are subject to epizootic plague events and anthropogenic control, both of which 
can limit colony growth and cause large reductions in prairie dog activity. While Burrowing Owls are 
semi-colonial and can nest at relatively high densities in small prairie dog colonies, reductions in prairie 
dog colony area across the landscape result in declines in overall Burrowing Owl population numbers. 
The persistence of the Burrowing Owl population on the TBNG will depend largely on the management 
of prairie dog colony area and plague epizootics. 
 
 

2. Status 
 
Table 8 summarizes the current status of burrowing owl by various ranking entities (see Appendix 1 for 
an explanation of each ranking system). 
 
Table 8: Current status of Burrowing Owl by various ranking entities. 

Entity Status Details 
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NatureServe 
global rank 

G4 Apparently Secure – At a fairly low risk of extinction range-wide. 
Widespread distribution in North America. Relatively common in 
appropriate habitat in some areas. Trend in North America relatively stable, 
but habitat alteration and other factors are causing population declines in 
some areas. 

NatureServe 
Wyoming state 
rank 

S3 
 

Vulnerable – At moderate of extirpation in Wyoming due to a fairly 
restricted range, relatively few populations or occurrences, and recent and 
widespread declines, threats, or other factors. 

USDA Forest 
Service Region 2 
status 

Sensitive  Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends 
in population numbers or density; or significant current or predicted 
downward trends in habitat capability that would reduce the species’ 
existing distribution. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or population is 
dependent on ecological refugia on BLM lands that are threatened with 
alteration. 

USDOI FWSb 

status 
ESA: 
Formerly 
Category 2 
Candidate 
 
MBTA: 
Protected 
 
Bird of 
Conservation 
Concern  

Currently protected under the Migratory Bird Treaty Act. Priority for 
conservation action as a Bird of Conservation Concern. Listed as a Category 
2 candidate species in 1994, indicating the potential need for listing, but a 
lack of sufficient information to make that determination (59 FR 58990). 
Category 2 candidacy in general was later discontinued. 

WGFDc status NSSU, Tier I Species of Greatest Conservation Need – Tier I (“highest priority”); 
insufficient information available to assign a Native Species Status rank. 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Athene cunicularia (Molina, 1782) is the accepted name by the Integrated Taxonomic Information System 
(ITIS). Taxonomic synonyms include Speotyto cunicularia (Molina, 1782) and Strix cunicularia Molina, 
1782. The species is commonly referred to as “burrowing owl,” and the International Ornithological 
Congress lists the species as Burrowing Owl. ITIS recognizes eighteen subspecies of Burrowing Owl, 
which are distinguished by plumage and size differences and geographic isolation (Clark et al. 1978, Haug 
et al. 1993). Three subspecies of Burrowing Owl occur in North America: Athene cunicularia hypugaea 
(Bonaparte, 1825), commonly referred to as “western burrowing owl;” Athene cunicularia floridana 
(Ridgway, 1874), commonly referred to as “Florida burrowing owl;” and Athene cunicularia rostrata (C. H. 
Townsend, 1890), commonly referred to as “Clarion burrowing owl” (Macías-Duarte et al. 2018). 
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Western Burrowing Owl is the most widespread of all eighteen subspecies, and is the only subspecies 
that occurs in Wyoming (Conway 2018). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Burrowing Owl is distributed throughout western North America, Mexico, southern South America, and 
parts of the Caribbean and northern South America (see Figure 7). The species is a resident across the 
majority of its range, but individuals of the Western Burrowing Owl subspecies that breed in Canada and 
the western United States migrate to Mexico, Guatemala, Honduras, and El Salvador in the winter. 
Western Burrowing Owls are residents in the southwestern United States, Texas, and northern Mexico. 
Range-wide population estimates are unavailable. 
 

Figure 7: Range of Burrowing Owl (BirdLife International and Handbook of the Birds of the World 2018). 

 
Life history and habitat 
Burrowing Owl is a grassland bird that nests in underground burrows. Burrowing Owls can be found in 
open prairie, shrub-steppe, and desert ecosystems, preferring well-drained, bare ground with flat or 
gentle topography. The species will also use flat, treeless agricultural and urban landscapes. Burrowing 
Owls require areas with high densities of underground burrows for nesting, escape cover, and caching of 
prey (Poulin et al. 2011). While the subspecies Florida Burrowing Owl excavates its own burrows, 
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Western Burrowing Owl does not and relies heavily on the presence of fossorial (i.e. burrowing) 
mammals (Plumpton and Lutz 1993, Poulin et al. 2005, Lantz et al. 2007, Conway 2018, Smallwood and 
Morrison 2018). Burrowing Owl abundance is strongly related to burrow availability, and for Western 
Burrowing Owl, populations of burrowing mammals in an area (Desmond and Savidge 1996, Ray et al. 
2016). Buried artificial nesting boxes can also provide suitable, effective habitat to enhance conservation 
of the species in specific locations (Barclay 2008). Nesting in fields used for row-crop agriculture is 
generally uncommon because plowing tends to remove available burrows, but irrigation infrastructure 
and bare ground surrounding cultivated fields can often provide suitable habitat for burrowing mammals 
(Rosenberg and Haley 2004, Poulin et al. 2005). In addition to availability of burrows, habitat 
characteristics generally include loose, disturbed soils, which likely attract burrowing mammals at a 
higher rate, and short vegetation structure and bare ground for improved predator detection 
(MacCracken et al. 1985, Plumpton and Lutz 1993, Lantz et al. 2007, Thiele et al. 2013, Smallwood and 
Morrison 2018). Prey abundance and soil type are not strong determinants of habitat suitability for 
Burrowing Owls (MacCracken et al. 1985, Larson 2009, Ray et al. 2016). Burrowing Owls typically hunt 
insects and small mammals, which may be sufficiently abundant across areas already containing 
available burrows (Thompson and Anderson 1988, Poulin et al. 2011, Ray et al. 2016). At the burrow-
scale, nesting pairs generally prefer larger, longer burrows with taller mounds around the entrances, 
which can serve as perches for hunting. Pairs also prefer nest sites with a high local density of burrows, 
because they and their offspring use nearby burrows as satellite locations for cover, roosting, and 
hunting (Desmond and Savidge 1999, Poulin et al. 2005, Lantz et al. 2007, Thiele 2012). 
 
Across the Western Burrowing Owl range, black-tailed prairie dog, yellow-bellied marmot (Marmota 
flaviventris), Richardson’s ground squirrel (Urocitellus richardsonii), and American badger (Taxidea taxus) 
are the most common burrowing mammals. Black-tailed prairie dog is the primary burrow provider in 35 
percent of the Western Burrowing Owl range (Conway 2018). In Wyoming, Colorado, Nebraska, and 
South Dakota, Burrowing Owls are primarily found in prairie dog (Cynomys spp.) colonies, with a 
preference for active colonies (Sidle et al. 2001, Lantz et al. 2007). Within the range of black-tailed prairie 
dog, Burrowing Owl abundance increases with colony size and total prairie dog colony area as a 
proportion of the landscape because of the increased density and total availability of burrows, though 
burrow density may decrease (along with Burrowing Owl occupancy) in very large colonies (Desmond 
and Savidge 1996, Alverson and Dinsmore 2014, Ray et al. 2016; but see Bayless and Beier 2011). 
Colonial burrowing mammals such as prairie dogs and other ground squirrels provide an abundance of 
burrows, and they typically clip vegetation to enhance lines of sight for predator detection (Lantz et al. 
2007, Thiele et al. 2013). Burrowing Owls often also benefit from eavesdropping on the warning calls of 
such mammals (Bryan and Wunder 2014, Henderson and Trulio 2019). Prairie dogs and Burrowing Owls 
share several predators, including red-tailed hawks (Buteo jamaicensis), badgers, coyotes (Canis latrans), 
and snakes (e.g., Crotalus viridis, Pituophis catenifer), and prairie dog warning calls in response to the 
presence of these predators elicit alert behaviors in Burrowing Owls that hear these calls (Bryan and 
Wunder 2014). Active prairie dog colonies offer the additional benefit of dilution of predation because 
prairie dogs serve as an abundant alternative prey base for predators (Desmond et al. 2000). While 
Burrowing Owls may use empty burrows in inactive prairie dog colonies after a colony has been 
eradicated due to poisoning or disease, use of inactive colonies declines within a few years after the 
prairie dogs disappear (Desmond et al. 2000, Lantz et al. 2007). Western Burrowing Owls do not 
maintain their own burrows, and prairie dog burrows often collapse within three years after a colony 
becomes inactive (Lantz et al. 2007). 
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When selecting nest sites and territories, Burrowing Owls are somewhat adaptable to the conditions of 
the space where burrows are located. Burrowing Owls are semi-colonial (Poulin et al. 2011). For 
example, Desmond and Savidge (1996) found that Burrowing Owls typically nest at higher densities on 
smaller prairie dog colonies, but nest in clusters within colonies larger than approximately 86 acres, 
though still at somewhat lower densities than in the smaller colonies. Burrowing Owls can nest at very 
high densities, ranging up to an observed 0.17 pairs per acre in ground squirrel burrow complexes in 
central California (Smallwood and Morrison 2018). At the landscape scale, observed nesting densities 
have ranged up to approximately 0.01 nesting pairs per acre in an urban landscape in the Bay Area of 
California (Trulio and Chromczak 2003), approximately 0.03 pairs per acre in a nearly 9,000 acre, 
regularly mowed urban development site in Florida (Millsap and Bear 2000), and approximately 0.01 
pairs per acre across over 37,000 acres of agricultural landscape in the Imperial Valley of southern 
California (DeSante et al. 2004; see also Rosenberg and Haley 2004).  
 
Population trends and threats 
Macías-Duarte and Conway (2015) and Conway (2018) analyzed U.S. Geological Survey North American 
Breeding Bird Survey (BBS) Burrowing Owl observation data to show population trends in the breeding 
range for Western Burrowing Owl. Similar data do not exist across the remainder of the Burrowing Owl 
range. The breeding population of Western Burrowing Owl has declined significantly since the mid-
1960s, when BBS surveys commenced, with more pronounced declines prior to 1995 (Conway 2018). 
Range contractions are evident at the northern, western, and eastern edges of the Western Burrowing 
Owl breeding range, but populations have grown in the southern United States with increases in 
irrigation infrastructure for row-crop agriculture (Macías-Duarte and Conway 2015). BBS sample sizes for 
Wyoming are insufficient to reliably show trends (Korfanta et al. 2001, Sauer et al. 2017). 
 
The most likely cause of Burrowing Owl population declines is loss of available burrows. Western 
Burrowing Owl declines at the northern, western, and eastern edges of the breeding range are likely a 
result of declines in the abundance burrow providers, especially black-tailed prairie dogs, American 
badgers, and Richardson’s ground squirrels (Conway 2018). The link between declines in burrowing 
mammal populations and declines in Burrowing Owl populations has also been observed at local and 
regional scales (Desmond et al. 2000, Murphy et al. 2001, Restani et al. 2001, Sheffield and Howery 
2001). Declines in abundance of burrowing mammals is often the result of eradication efforts by farmers 
and ranchers because burrowing mammals may destabilize soil, denude vegetation, or compete for 
forage with livestock (Vermeire et al. 2004, Forrest and Luchsinger 2006, Davidson et al. 2012). The 
introduced disease sylvatic plague, caused by the bacterium Yersinia pestis, has also caused large-scale 
declines in many burrowing rodent populations (Cully and Williams 2001, Antolin et al. 2002). Land-use 
change from native prairie to row-crop agriculture has resulted in reduced availability of habitat for 
burrowing mammals, especially in the eastern and northeastern reaches of the Western Burrowing Owl 
breeding range (Clayton and Schmutz 1999, Martell et al. 2001, Murphy et al. 2001). Because of the 
observed declines in the northern part of the breeding range, Burrowing Owl individuals and their 
habitat have received federal protections in Canada since 1979 under the Species at Risk Act (COSEWIC 
2017). Other land-use changes such as urbanization do not negatively affect burrowing owl populations, 
so long as the changes do not result in large net losses of available nesting sites (Chipman et al. 2008); 
however, one study has shown negative effects of coal-bed methane development on burrowing owl 
nest site use (Carlisle et al. 2018). 
 
 

5. Assessment of key ecological conditions in the plan area 
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The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015). 
 
Several studies have examined Burrowing Owl abundance and habitat on the TBNG. Four studies 
explored habitat characteristics conducive to Burrowing Owl abundance and nest success on black-tailed 
prairie dog colonies on the TBNG (see Sidle et al. 2001, Lantz et al. 2007, Lantz and Conway 2009). 
Parker et al. (2019) explored potential trophic drivers of burrowing owl populations on the TBNG using 
Forest Service abundance data. Three additional studies regarding survey methods for Burrowing Owl 
included survey sites in the TBNG (see Korfanta et al. 2001, Conway and Simon 2003, Conway et al. 
2008). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 

Burrowing Owls typically occupy the TBNG between April and September for summer breeding, but 
individuals may also use the TBNG earlier or later as migratory habitat if they breed farther north (Lantz 
and Conway 2009, Poulin et al. 2011). Burrowing Owls have been observed across the TBNG, but they 
tend to cluster in Management Area 3.63 in the central portion of the TBNG. The map in Figure 8 shows 
the distribution of Burrowing Owl observations on the TBNG. Observation records come from local 
Forest Service surveys, the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity 
Database, and the citizen science birding database, eBird (https://eBird.org/; see Sullivan et al. 2009). 
Records date back to 1979. Existing records are insufficient to show local population trends. 
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Figure 8: Burrowing Owl bird and nest observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset 
map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring 
Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, 
which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Burrowing Owls use the TBNG for summer breeding habitat (Lantz and Conway 2009). Burrowing Owls 
depend on black-tailed prairie dog colonies on the TBNG for suitable habitat, and are distributed most 
commonly in black-tailed prairie dog colonies across the TBNG (see Figure 9). Sidle et al. (2001), Lantz et 
al. (2007), and Lantz and Conway (2009) examined variables correlated to Burrowing Owl nest density 
and success on prairie dog colonies on the TBNG. Burrowing Owl generally selects longer burrows in 
areas with higher burrow density and lower shrub cover that are closer to water (Lantz et al. 2007). On 
the TBNG, Burrowing Owl also prefers active colonies rather than inactive colonies with these burrow 
characteristics (Sidle et al. 2001, Lantz et al. 2007). Nest success increases with the length of the burrow, 
and nests initiated later in the spring are generally more successful than those initiated earlier (Lantz 
and Conway 2009). Burrowing Owl nesting density has not been measured on the TBNG. Research from 
other parts of the range shows variability in Burrowing Owl nesting density in black-tailed prairie dog 
colonies, possibly resulting from colony size, burrow density, local plague or prairie dog management 
history, or other local ecosystem characteristics, such as climate and vegetation composition (Desmond 
and Savidge 1996, Alverson and Dinsmore 2014, Ray et al. 2016). On black-tailed prairie dog colonies in 
mixed-grass prairie, Burrowing Owl density has been observed to range up to an extreme of 12.1 owls 
per acre on small prairie dog colonies, with average densities on the order of 0.1 to 2.3 owls per acre on 
all colonies (Desmond and Savidge 1996).  
 

 
Figure 9: Black-tailed prairie dog colony historical extent and Burrowing Owl observations on the Thunder Basin National 
Grassland and nearby lands. Red polygons represent the total extent of all observed active black-tailed prairie dog colonies in 
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1976, 1997, and 2001-2018. Blue dots represent observations of Burrowing Owl from any year. Burrowing Owl observation data 
are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data Warehouse, the 
Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). The extent of the map is 
shown as a black box on the inset map. Note that some areas of the map may not have been surveyed, and the map may not show 
the full distribution of either species. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 
Cheyenne River Zoological Special Interest Area, which is not depicted. 

 
 

5.3 Current status of habitat in the plan area 
 
The black-tailed prairie dog populations and energy development are two variables that may affect the 
status of Burrowing Owl habitat on the TBNG. The extent of prairie dog colonies is a proxy for Burrowing 
Owl habitat on the TBNG. Across the TBNG, prairie dog colonies have historically occurred most 
extensively in Management Area 3.63, which encompasses approximately 50,900 continuous acres and 
is managed to facilitate the growth of large colony complexes for the reintroduction of the endangered 
black-footed ferret, an obligate prairie dog predator (USDA Forest Service 2015). The actual extent of 
prairie dog colonies on the TBNG varies annually (see Table 9). Colony extent has varied with both lethal 
management activities and sylvatic plague epizootics. Prairie dogs on the TBNG have experienced three 
landscape-scale plague epizootics, which began in 2001, 2005, and 2017. Recent growth and decline of 
prairie dog colonies on the TBNG has been extreme (see Figure 10). The Forest Service understands 2017 
and 2018 to represent the maximum and minimum area of prairie dog colony extent on the TBNG since 
the Forest Service has managed it; measured colony extent on National Forest System lands during those 
years was more than 48,000 acres in 2017 and less than 700 acres in 2018 (note that 2017 and 2018 
surveys focused on Management Area 3.63 and vicinity and did not capture the full extent or colonies 
across the TBNG). 
 

Table 9: Extent of black-tailed prairie dog colonies on the TBNG and adjacent lands. 

Year Acresa 

2001 22,451 

2002 4,394 

2003 5,643 

2004 9,237 

2005 15,427 

2006 5,100 

2007 3,304 

2008 3,932 

2009 2,947 

2010 4,947 

2011 9,868 

2012 17,791 

2013 23,259 

2014 26,439 

2015 29,397 

2016 36,463 

2017 75,856b 

2018 1,154 
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a Data for 2001-2015 was collected in surveys conducted by the Forest Service. Data for 2016-2018 was collected in surveys 
conducted by the Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA). Surveyed locations and total area surveyed 
are not consistent from year-to-year. The TBGPEA surveys covered far more state and private land than the Forest Service 
surveys, but the Forest Service surveys were not entirely limited to National Forest System land. The TBGPEA surveys cover 
roughly the vicinity of Management Area 3.63. Numbers may represent general increase and decline in colony extent across the 
grassland, but do not show the true extent of prairie dog colonies across the TBNG in any given year, or trends in any specific 
locations. 
b Combined 2016 and 2017 data. The plague event happened in 2017. Mapping efforts for 2017 measured the extent of empty 
burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately before the 
plague event. 

 
 

Figure 10: Black-tailed prairie dog colony growth and decline in Management Area 3.63 and its vicinity from 2009 to 2018. Panel 
A shows the growth of colonies from 2009 to 2017. Colony extent is shown for the years 2009, 2013, and 2016/2017 (including 
National Forest System lands only). Panel B shows the decline of colony extent after the plague event in 2017. Colony extent is 
shown for the years 2016/2017 and 2018 (including National Forest System and adjacent state and private lands). Survey data for 
the years 2016 and 2017 are combined to show the maximum extent of colonies prior to the plague outbreak in 2017; the colony 
surveyors were not able to fully map active colonies in 2017 prior to the plague outbreak. Observation data are from the local 
survey dataset maintained by the Douglas Ranger District. Note that Management Area 3.63 as shown on the map includes 
Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 

 
 
In an area of the Powder River Basin adjacent on the northeast side to the TBNG, Carlisle et al. (2018) 
found that Burrowing Owl nest-site use has a significant negative correlation with proximity to coalbed-
methane development. On the TBNG, coal-bed methane development occurs in and around the four 
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major coal permit areas, which have not historically contained large prairie dog colonies (USDA Forest 
Service 2012). Conventional oil and gas drilling occur across the grassland. As of August, 2017, the TBNG 
hosted 334 total active oil, gas, and water source wells, amounting to approximately 835 acres of 
surface disturbance. Current management direction prohibits the surface activity for new wells within 
0.25 miles of Burrowing Owl nests (USDA Forest Service 2002); however, the negative relationship 
discovered by Carlisle et al. (2018) was significant for Burrowing Owl nests within 0.5 miles of coal-bed 
methane development. 
 
 

5.4 Projected status of habitat in the plan area 
 
Since the first landscape-scale plague epizootic in 2001, prairie dog colonies on the TBNG have 
experienced very large swings in extent. Though it is difficult to predict the exact magnitude of maximum 
and minimum colony extent on the TBNG, the plague cycle might be expected to regularly continue. In 
the absence of plague or management intervention, prairie dog colonies naturally fluctuate in size. 
Prairie dog colonies tend to expand under population pressure, and they expand especially rapidly 
during drought, when vegetation for forage is sparse (Cincotta et al. 1987, Derner et al. 2006, Archuleta 
2014). Local Burrowing Owl populations will likely track the growth and contraction of prairie dog 
colonies, with a lag of a few years in decline due to the persistence of burrows without maintenance for 
up to three years post abandonment by prairie dogs (Desmond et al. 2000).  
 
The current TBNG Land and Resource Management Plan emphasizes the growth of prairie dog colonies 
in Management Area 3.63. The plan directs the use of lethal control only in select situations when the 
expansion of prairie dog colonies threatens human health and safety and non-lethal control is 
ineffective (USDA Forest Service 2015). Any change in management direction for prairie dog colonies will 
likely alter the distribution of habitat for Burrowing Owl on the TBNG. 
 
Levels of oil and gas and coalbed-methane development on the TBNG will likely remain relatively stable, 
with periodic growth and decline. The levels of these activities fluctuate with markets and leasing policy. 
The number of active oil and gas wells on the TBNG declined by 149 between 2012 and 2017 (USDA 
Forest Service 2012). 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Prairie dog control and plague – On the TBNG, Burrowing Owl relies largely on black-tailed prairie dogs 
to provide burrows for nesting habitat. Prairie dog management and occurrences of sylvatic plague 
cause regular contraction or eradication of prairie dog colonies and complexes across the landscape, 
which decreases the availability of burrows if prairie dogs do not recolonize poisoned or plagued-out 
areas within a few years. Over the short-term, however, plague has been shown to have negligible or 
sometimes positive effects on Burrowing Owl nesting success and population dynamics (Conrey 2010, 
Alverson and Dinsmore 2014).  
 
Rodenticides – Control of prairie dog colonies frequently occurs via the use of rodenticides. Burrowing 
Owls can be susceptible to direct or secondary poisoning by grain bait rodenticides, either by 
inadvertently ingesting the grain baits while foraging for insects, or by scavenging on poisoned prairie 
dogs (Butts 1973). Anticoagulant rodenticides, in particular, remain potent within prairie dog carcasses 
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for up to two weeks, causing high risk to predators and scavengers if the carcasses are not removed 
from the environment (Ruder et al. 2011, Witmer et al. 2016). Fumigant rodenticides may also kill 
Burrowing Owls because Burrowing Owls occupy burrows in prairie dog colonies. Currently, only zinc 
phosphide rodenticides have been used to poison prairie dogs on the TBNG (USDA Forest Service 1981). 
Contrary to anticoagulants, zinc phosphide poses minimal secondary poisoning risk to scavengers 
because residues are not retained at consequential levels in carcasses (Bell and Dimmick 1975, Marsh 
1987, Matschke et al. 1992). 
 
Energy development and infrastructure – Coal-bed methane drilling operations have been shown to 
negatively impact Burrowing Owl nest site selection within approximately 0.5 miles of the well site 
(Carlisle et al. 2018). Coal-bed methane development is common on the TBNG, but is limited 
geographically to the location of coal seams, which lie generally to the west of Management Area 3.63 
and other common prairie dog colony locations (USDA Forest Service 2012). The effects of other oil and 
gas drilling activities on Burrowing Owl have not been studied. 
 
Climate change – Hotter temperatures and reduced precipitation tend to decrease Burrowing Owl 
nesting success on the TBNG and in other regions of the species’ range (Lantz and Conway 2009, Cruz-
McDonnell and Wolf 2016). Projected hotter temperatures under climate change scenarios in the 
Northern Great Plains region (see Conant et al. 2018) may thus cause a decrease in Burrowing Owl 
nesting success. Because Burrowing Owl nests underground, the species will not likely be affected by 
projected increases in the frequency of extreme weather (see Conant et al. 2018). 
 
Predation – Several avian, mammalian, and reptilian species on the TBNG prey upon Burrowing Owl 
individuals or eggs (Bryan and Wunder 2014). For example, increases in swift fox populations may 
depress burrowing owl population growth, even as available habitat in prairie dog colonies expands 
(Parker et al. 2019). In addition, increases in landscape fragmentation, often caused on the TBNG by 
road building associated with oil and gas development, can facilitate predation (Clayton and Schmutz 
1999). Predation can have a significant local impact on Burrowing Owl populations (Clayton and Schmutz 
1999), but this has not been directly observed on the TBNG. 
 
Pesticides – The use of endectocides to treat parasites in cattle may reduce the availability of dung-
associated prey for Burrowing Owl, but does not significantly reduce overall prey availability (Floate et 
al. 2008). Insecticides used for agriculture have been shown to have negative effects on Burrowing Owls 
(Haug 1985, Fox et al. 1989, Gervais et al. 2000). On the TBNG, however, insecticide use is generally 
limited to grasshopper and flea control. 
 
Recreational shooting – Burrowing Owls are often shot when humans engage in recreational shooting of 
prairie dogs (Butts 1973, Woodard 2002). Recreational shooting is common on the TBNG but has been 
prohibited in Management Area 3.63 and surrounding areas since 2002 (USDA Forest Service 1981, 
USDA Forest Service 2002, USDA Forest Service 2009). In addition, Burrowing Owls may scavenge shot 
prairie dogs (Thompson and Anderson 1988), incurring risk of lead poisoning by ingesting ammunition, 
though such a relationship has not been shown in Burrowing Owls (Stephens et al. 2005). 
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6. Information gaps and limitations 
 
Increased information on local Burrowing Owl population trends, especially in relation to recent large 
swings in prairie dog colony area, could help inform management decisions on the TBNG. In addition, 
information regarding the relationship between Burrowing Owl populations and oil and gas drilling is 
needed because of the recent research showing the negative effects of coal-bed methane development 
on nest site selection (Carlisle et al. 2018). The effects of climate change on Burrowing Owl should also 
be further explored to determine the gravity and imminence of the potential impacts to populations on 
the TBNG. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 10 summarize the condition of indicators that may be used to evaluate 
persistence of Burrowing Owl in the plan area. Burrowing Owl populations and habitat availability are 
closely tied to the extent of prairie dog colonies on the TBNG. Threats to Burrowing Owl include 
reductions prairie dog colony extent as a result of plague epizootics or anthropogenic control. However, 
Burrowing Owls can nest at high densities on small colonies, and their ability to use vacated burrows 
until they collapse indicates that they may be able to withstand large annual fluctuations in prairie dog 
colony extent. Over the long-term, management of prairie dog colonies will likely determine the health 
and persistence of the Burrowing Owl population on the TBNG. 
 
Table 10: Indicators of the potential for Burrowing Owl to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan 
area 

Yes – Observation records date back to 1979 

Potential to be affected 
by the Plan Amendment 

Yes – Changes in the management of black-tailed prairie dog colonies will change 
the availability of nesting habitat on the TBNG 

Declining trends in 
population or habitat 

Insufficient information – Observation records are insufficient to show short-term 
trends in the plan area; long-term BBS data are insufficient to show trends in 
Wyoming; habitat availability via prairie dog colony area is variable over the short-
term, but has declined historically 

Restricted range Yes – Range in the plan area is restricted to black-tailed prairie dog colonies 

Low population numbers 
or restricted ecological 
conditions 

Yes – Declines in the extent of black-tailed prairie dog colonies due to outbreak of 
sylvatic plague in 2017 will reduce available nesting habitat over the next several 
years 

Significant threats Yes – Lethal control of prairie dog colonies and sylvatic plague can cause large 
reductions in the availability of burrows for nesting habitat 

 
 
8. Suggested management actions to support the key ecological conditions 
 
In general, Burrowing Owl will benefit from management activities that maintain large populations of 
black-tailed prairie dogs across the landscape (Conrey 2010, Alverson and Dinsmore 2014). Large, 
sustained reductions in the area of active prairie dog colonies on the TBNG may result in a risk of loss of 
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persistence of Burrowing Owl in the plan area. Management actions to avoid loss of prairie dog colonies 
include prohibitions on the use of rodenticides, recreational shooting, implementation of plague control 
measures, and management of the size of individual colonies.  
 
Limiting lethal control and recreational shooting could facilitate the expansion of prairie dog colonies to 
enhance Burrowing Owl habitat (Uresk and Schenbeck 1987, Pauli and Buskirk 2007). Limiting shooting 
may also prevent incidental direct mortality to Burrowing Owls (Woodard 2002). Dusting for plague-
carrying fleas or vaccinating prairie dogs against sylvatic plague using baits can reduce chances of 
epizootics among prairie dogs (Biggins et al. 2010, Rocke et al. 2017). In addition, reducing the 
connectivity of all prairie dog complexes across the landscape may inhibit the spread of plague 
throughout the TBNG (Cully et al. 2010). Managing for larger prairie dog colonies may also increase the 
abundance of Burrowing Owls across the landscape (Desmond and Savidge 1996, Alverson and Dinsmore 
2014, Ray et al. 2016). 
 
Where prairie dogs are absent, installation of artificial subterranean nesting boxes can provide suitable 
nest sites to augment conservation efforts (Barclay 2008). 
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California Gull – Larus californicus 
 
1. Introduction 
 
California Gull can be considered for identification as a potential species of conservation concern under 
the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available 
scientific information to evaluate whether the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for California Gull. The intent of the 
amendment is to modify direction for conservation of short-stature grasslands and control of black-
tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland 
(TBNG). The available information shows that the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for California Gull, because the use of 
some rodenticides and lead ammunition could result in secondary poisoning to individual California 
Gulls that consume poisoned or shot prairie dogs. 
 
California Gull is a medium-sized seabird of western North America. California Gulls breed on islands in 
inland freshwater or saline lakes, reservoirs, rivers, and wetlands. Wintering habitat spans the Pacific 
Coast from southern British Columbia to southern Mexico. California Gulls are extreme diet generalists 
and will eat all types of small vertebrates and arthropods, carrion, and garbage. Few California Gulls 
occur on the TBNG because breeding habitat is extremely limited. California Gulls occasionally use the 
TBNG as migratory habitat or for foraging when breeding on reservoirs in the vicinity. California Gulls 
have no direct habitat relationships with prairie dog colonies, but may feed on dead or dying prairie 
dogs in colonies that have been subject to recreational shooting or lethal control. For this reason, the 
potential for secondary poisoning by lead ammunition or anticoagulant rodenticides exists. 
 
 

2. Status   
 
Table 11 summarizes the current status of California Gull by various ranking entities (see Appendix 1 for 
an explanation of each ranking system). 
 
Table 11: Current status of California Gull by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide due to a very extensive 
range, abundant populations or occurrences, and little to no concern from 
declines or threats. 

NatureServe 
Wyoming state 
rank 

S2B Imperiled (breeding) – At high risk of extirpation in Wyoming due to restricted 
range, few populations or occurrences, steep declines, severe threats, or other 
factors.  
 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize California Gull as sensitive in  
Region 2. No other Forest Service regions recognize California Gull as sensitive. 
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USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize California Gull as sensitive in Wyoming. No other 
BLM regions recognize California Gull as sensitive. 

USDOI FWSb 

status 
MTBA: 
Protected 

Protected under the Migratory Bird Treaty Act. 

WGFDc status N/A  The WGFD does not recognize California Gull as a Species of Greatest 
Conservation Need. 

Natural Heritage 
Programd status 

SOPC Species of Potential Concern – Appears to be secure at present, but because it 
has limited distribution as a regional or state endemic it could become 
vulnerable under large-scale changes. Species with this status warrant periodic 
checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Larus californicus Lawrence, 1854 is the accepted name by the Integrated Taxonomic Information 
System (ITIS). The species is commonly known as “California gull” and the International Ornithological 
Congress lists the species as California Gull. ITIS recognizes two subspecies of California Gull, including 
Larus californicus albertaensis Jehl, 1987 and Larus californicus californicus Lawrence, 1854, which are 
distinct based on size and color. L. c. albertaensis breeds in the northern Great Plains, while L. c. 
californicus breeds in the Great Basin, Columbia River Basin, Snake River Basin, and western Wyoming, 
northern Utah, and southwestern Montana (Jehl 1987). 
 
 

4. Range-wide information 
 
Distribution and abundance 
The breeding range of California Gull extends from the southern Northwest Territories through Alberta 
and Saskatchewan southward through the northern Great Plains and portions of the shrub-steppe region 
the Great Basin, Columbia River Basin, Snake River Basin, and western Wyoming, northern Utah, and 
northern Colorado. California Gull migrates through much of the western United States and western 
Canada to winter along the Pacific Coast from Vancouver to southern Mexico (see Figure 11). California 
Gull is abundant throughout its range (Winkler 1996). 
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Figure 11: Range of California Gull (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat 
California Gull breeds on islands in freshwater or saltwater lakes, reservoirs, or rivers. Foraging habitat 
extends widely from island breeding sites, and includes any landscape type, ranging from open native 
landscapes, to urban areas and landfills. Wintering habitat includes a variety of marine habitats along 
the Pacific Coast, including beaches, rocky coasts, estuaries, river deltas, and coastal waters (Winkler 
1996).  
 
Life history 
California Gull breeds in colonies, sometimes very large, and sometimes mixed with Ring-billed Gulls or 
other birds; the nests may be quite close together. Nest sites are typically on the ground near water, 
often on an island. The nest is a shallow depression, usually lined with weeds, grass, debris, or feathers 
(Winkler 1996). In the Great Plains region, spring arrival of migrating and breeding California Gulls starts 
as early as February and birds may be on the breeding grounds when snow is still present (Vermeer 
1970). California Gull is an opportunistic feeder and extreme diet generalist, and depending on where a 
breeding colony is located, its diet during the breeding season may include small mammals, fish, birds, 
carrion, garbage, and a variety of invertebrates (Winkler 1996).  
 
Population trends and threats 
The range-wide California Gull population is very large and the species has a large range, and 
populations appear to be secure (Birdlife International 2019). Though California Gull population 
numbers are difficult to estimate due to their colonial and gregarious nature, some sources estimate 
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population growth in twentieth century as a result of increased habitat availability in agricultural areas 
and reservoirs and increased availability of food in urban areas in the form of garbage (Winkler 1996). 
 
California Gulls are generally not considered as agricultural pests because they may consume insect 
pests, and they are not often harassed or shot by farmers. California Gull populations are, however, 
susceptible to frequent human and animal disturbances at nesting sites and to the degradation of 
suitable nesting habitats as a result of inundation, vegetative growth, or draining of wetlands. Limited 
analyses of pesticide contamination has indicated little or no threat of mortality. The ingestion of or 
entanglement in plastic while foraging at landfills is a significant source of mortality to individuals 
(Winkler 1996). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 

 
California Gull occurs very infrequently on the TBNG, and primarily uses the area as migratory habitat. 
Observation from the citizen science birding database eBird shows that reservoirs near the TBNG may 
host breeding populations of California Gull (https://ebird.org/; see Sullivan et al. 2009). No research has 
examined California Gull habitat and occurrence on the TBNG specifically. The Forest Service does not 
monitor California Gull populations on the TBNG. The TBNG does not contain bodies of water 
appropriate to host breeding colonies of California Gulls. However, breeding California Gulls on 
reservoirs near the TBNG may travel into the TBNG to forage, and migrating California Gulls may 
occasionally forage on the TBNG. The rare California Gulls that occur on the TBNG likely 
opportunistically forage on rodents, insects, birds, and carrion. Because of its feeding habits, California 
Gulls may scavenge dead or dying prairie dogs and be susceptible to secondary poisoning by lead 
ammunition or anticoagulant rodenticides used for recreational shooting or lethal control in prairie dog 
colonies on the TBNG. 
 
 

6. Information gaps and limitations 
 
Unit specific demographic information for California Gull is unavailable. On and near the TBNG, 
management of California Gull would benefit from research to determine its detailed distribution, the 
location and habitat characteristics of current breeding colonies, and the annual abundance of migrating 
and breeding adults. 
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7. Status of indicators used to evaluate persistence 
 
The items listed in Table 12 summarize the condition of indicators that may be used to evaluate 
persistence of the California Gull in the plan area. California Gull occurrence is limited in the plan area 
due to a lack of wetland habitat. Mortality of individual California Gulls may occasionally result from 
secondary poisoning by anticoagulant rodenticides or lead ammunition, if used in prairie dog colonies.  
 
Table 12: Indicators of the potential for California Gull to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG lies within the migratory range of the species 

Established or becoming 
established in the plan area 

Yes – Observation records show occasional occupancy of the plan area, likely 
during migration or for foraging from breeding sites located outside of the 
plan area 

Potential to be affected by the 
Plan Amendment 

Yes – Possible rare cases of non-target poisoning by rodenticides or lead 
poisoning if individuals scavenge poisoned or shot prairie dogs 

Declining trends in population or 
habitat 

Insufficient information – No population trend data available for the TBNG 

Restricted range No – Widely distributed in historic range 

Low population numbers or 
restricted ecological conditions 

Yes – Infrequent on the TBNG because of limited wetland habitat. 

Significant threats No – No identified significant threats 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management of the California Gull population on the TBNG would be difficult because California Gull 
occupies the area very infrequently and because it uses lakes, reservoirs, and wetlands for breeding 
habitat. Rare potential for non-target poisoning from anticoagulant rodenticides or lead ammunition 
could be avoided through the use of alternative rodenticides, the encouragement of the use of non-lead 
ammunition, or prohibitions on rodenticide use and shooting in certain areas or during the breeding or 
migration seasons. 
 
 

9. Best available scientific information considered 
 
BirdLife International 2019. Species factsheet: Larus californicus. http://www.birdlife.org 
 
BirdLife International and Handbook of the Birds of the World. 2018. Bird species distribution maps of 

the world. Version 2018.1. Available at http://datazone.birdlife.org/species/requestdis 
 
Jehl, Jr., J. R. 1987. Geographic variation and evolution in the California gull (Larus californicus). The Auk 

104:421-428. 
 
Sullivan, B. L., C. L. Wood, M. J. Iliff, R. E. Bonney, D. Fink, and S. Kelling. 2009. eBird: A citizen-based bird 

observation network in the biological sciences. Biological Conservation 142:2282-2292. 
https://doi.org/10.1016/j.biocon.2009.05.006 
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Forests and Thunder Basin National Grassland. 74 pp. 

 
Vermeer, K. 1970. Breeding biology of California and ring-billed gulls: a study of ecological adaptation to 

the inland habitat. Canadian Wildlife Service, Report Series No. 12. 
 
Winkler, D. W. 1996. California gull (Larus californicus), version 2.0. In: (A. F. Poole and F. B. Gill [Eds.]) 

The Birds of North America. Ithaca, NY, USA: Cornell Lab of Ornithology. 
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Chestnut-collared Longspur – Calcarius ornatus  
 
1. Introduction 
 
Chestnut-collared Longspur can be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the 
best available scientific information to evaluate whether the plan amendment has the potential to cause 
substantial adverse impacts to or substantial lessened protections for the species. The intent of the 
amendment is to modify direction for conservation of short-stature grasslands and control of black-
tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland 
(TBNG). The available information shows that the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Chestnut-collared Longspur, 
because Chestnut-collared Longspurs may consume grain-bait rodenticides applied to lethally control 
prairie dogs. 
 
Chestnut-collared Longspur occurs in relatively low numbers on the TBNG. The TBNG lies at the 
southern edge of the species’ main breeding range. The species has experienced declines in population 
trend data in the state of Wyoming; however, unit-specific information on population trends or 
abundance is unavailable. Chestnut-collared Longspur generally depends on large patches of native 
grassland subject to recent disturbance, such as heavy grazing, fire, or herbivory by prairie dogs. The 
species prefers shorter-statured vegetation than many of its passerine grassland associates. Threats to 
Chestnut-collared Longspur habitat on the TBNG could include disruptions to historical grazing and fire 
regimes and fragmentation or habitat loss as a result of energy extraction. In addition, the use of 
rodenticides or insecticides for the management of prairie dogs or grasshoppers could result in direct 
poisoning of Chestnut-collared Longspur.  
 
While each of the historical grassland disturbances that provides habitat for Chestnut-collared Longspur 
is heavily managed on the TBNG, the bird’s habitat requirements in the plan area remain understudied, 
and there is a need to understand the relative importance of cattle grazing, fire, and prairie dog 
colonies. For example, the relative habitat enhancement potential of targeted, heavy grazing versus the 
growth of prairie dog colonies is unknown on the TBNG. Because Chestnut-collared Longspurs may 
occasionally occur on prairie dog colonies on the TBNG, mortality to individuals could result from the 
consumption of poisoned grain-baits. 
 
 

2. Status   
 
Table 13 summarizes the current status of Chestnut-collared Longspur by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 13: Current status of Chestnut-collared Longspur by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide due to a very extensive 
range, abundant populations or occurrences, and little to no concern from 
declines or threats.   
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NatureServe 
Wyoming state 
rank 

S3 Vulnerable – At moderate risk of extirpation in Wyoming due to a fairly 
restricted range, relatively few populations or occurrences, recent and 
widespread declines, threats, or other factors. 

USDA Forest 
Service Region 2 
status 

Sensitive  Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends 
in population numbers or density; or significant current or predicted 
downward trends in habitat capability that would reduce the species’ 
existing distribution. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Chestnut-collared Longspur as sensitive in 
Wyoming. The New Mexico and Montana-Dakotas regions list Chestnut-
collared Longspur as sensitive. 

USDOI FWSb 

status 
MTBA: 
Protected 
 
Bird of 
Conservation 
Concern 

Protected under the Migratory Bird Treaty Act. Priority for conservation 
action as a Bird of Conservation Concern. 

WGFDc status NSS4 (Bc), 
Tier II 

Species of Greatest Conservation Need – Native Species Status rank 4 (Bc: 
“vulnerable population size or restricted distribution, moderate limiting 
factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Calcarius ornatus (J. K. Townsend, 1837) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). The species is commonly known as “chestnut-collared longspur,” and the International 
Ornithological Congress lists the species as Chestnut-collared Longspur. There are currently no 
recognized subspecies of Chestnut-collared Longspur (Bleho et al. 2015, Lepage 2016). Hybridization 
with McCown’s Longspur (Rhynchophanes mccownii) is possible but seemingly rare (Bleho et al. 2015). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Chestnut-collared Longspur breeds in shortgrass and mixed-grass prairies in southcentral Canada and 
the northcentral United States. In winter, the species migrates in flocks to prairies and open fields in the 
southern United States and Mexico (Bleho et al. 2015; see Figure 12). Northeastern Wyoming is on the 
southern edge of the core breeding range, while southeastern Wyoming encompasses one of several 
smaller, discrete southern breeding areas (Bleho et al. 2015). Chestnut-collared Longspur migrates 
through Wyoming in the spring and fall and is a summer resident (Faulkner 2010, Orabona et al. 2012). 
Confirmed and suspected breeding has been documented in five of the 28 latitude/longitude degree 
blocks in the Wyoming, all in the far eastern part of the state (Orabona et. al. 2012). 

https://en.wikipedia.org/wiki/Prairie
https://en.wikipedia.org/wiki/Bird_migration
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Figure 12: Range of Chestnut-collared Longspur (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Chestnut-collared Longspur prefers large, arid, open tracts of short-statured vegetation, generally less 
than 30 centimeters tall, with little ground litter. Disturbances such as grazing by ungulates and fire can 
help to maintain this vegetation structure, and Chestnut-collared Longspur is generally more abundant 
in grasslands that have recently been exposed to such disturbances (Bleho et al. 2015). Chestnut-
collared Longspur also may use areas disturbed by black-tailed prairie dog colonies (Campbell and Clark 
1981). Although Chestnut-collared Longspur will occasionally breed in non-native grasslands, such as 
planted hay fields and pastures, abundance and productivity can be lower in these agricultural 
landscapes (Sedgwick 2004). Chestnut-collared Longspur is sensitive to patch size and the ratio of edge 
to patch area, and agricultural and other industrial disturbances that fragment grassland habitat such as 
oil and gas well development can result in reduced Chestnut-collared Longspur abundance (Davis 2004). 
 
Chestnut-collared Longspur typically selects nesting sites with shorter, sparser vegetation than other 
grassland songbirds, but with taller, denser vegetation than the closely related McCown’s Longspur 
(Dieni and Jones 2003, Bleho et al. 2015). Chestnut-collared Longspur tends to avoid areas of western 
wheatgrass (Pascopyrum smithii) when nesting (Dieni and Jones 2003). The species builds nests on the 
ground in small depressions, usually hidden by structures such as grass clumps, shrubs, or cattle dung 
pats. Territories of nesting pairs are discrete and range from less than 1 up to approximately 10 acres. 
Chestnut-collared Longspur is an omnivorous ground-forager, eating primarily insects and grass seeds. 
Individuals tend to feed far from vegetative cover (Bleho et al. 2015). 
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Population trends and threats 
Chestnut-collared Longspur is particularly sensitive to interruptions in the historical disturbance 
regimes; interruptions to regular, frequent fire and short-term intense grazing by bison (Bison bison) has 
altered the historical vegetation structure across much of the northern Great Plains (Grant et al. 2010). 
Fragmentation of shortgrass and mixed-grass prairies has resulted in a scattered distribution within the 
species’ range, and it has experienced large contractions of both its historic summer and winter ranges 
(Sedgwick 2004, Bleho et al. 2015). Data from the U.S. Geological Survey North American Breeding Bird 
Survey (BBS) suggest that Chestnut-collared Longspur has experienced large population declines in all 
regions of its breeding distribution, including Wyoming, between 1966 to 2015 and 2005 to 2015. 
Range-wide, these annual declines were statistically significant at 4.19 percent from 1966 to 2015 and 
2.9 percent from 2005 to 2015. In Wyoming, populations declined significantly at 8.27 percent annually 
from 1968 to 2015 and non-significantly at 8.17 percent annually from 2005 to 2015 (Sauer et al. 2017). 
 
Loss and fragmentation of native mixed-grass and shortgrass breeding and wintering grounds to 
agriculture and industrial development is the greatest threat to Chestnut-collared Longspurs (Sedgwick 
2004). Coal mine and oil and gas well development, and the road building associated with those 
activities can reduce the size of available patches of grassland habitat and negatively affect Chestnut-
collared Longspur clutch size (Sedgwick 2004, Hamilton et al. 2011, Yoo and Koper 2017). Somewhat 
lesser threats that can affect productivity and survivorship include fire suppression, recreational 
activities, and the use of pesticides and recreational shooting related to prairie dog control (Sedgwick 
2004). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
The Forest Service does not monitor Chestnut-collared Longspur populations on the TBNG. Some annual 
survey data have been collected on parts of the TBNG by the BBS and the Bird Conservancy of the 
Rockies Integrated Monitoring in Bird Conservation Regions program (IMBCR). The BBS transects 
intersect the TBNG but also cover large areas of adjacent non-Forest Service lands. Neither the BBS nor 
the IMBCR datasets contain enough Chestnut-collared Longspur observation data specific to the TBNG 
to show population trends. The citizen science birding database eBird contains additional records of 
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sightings (https://eBird.org/; see Sullivan et al. 2009). These existing observation records are distributed 
across the grassland (see Figure 13).  
 
In general, Chestnut-collared Longspur is rare compared to other grassland birds on the TBNG. The 
TBNG lies at the southern edge of the largest contiguous breeding range of the Chestnut-collared 
Longspur (see Figure 12). In avian surveys on the TBNG, Duchardt et al. (2019) did not observe Chestnut-
collared Longspur, and Augustine and Baker (2013) observed the species in very low numbers. 
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Figure 13: Chestnut-collared Longspur observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset 
map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring 
Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird 
Basic Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map 
may not show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as 
shown on the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Research from other parts of the Chestnut-collared Longspur range shows that that Chestnut-collared 
Longspur inhabits recently disturbed shortgrass and open mixed-grass prairies with a preference for 
native grasses and heterogeneity in spatial vegetative composition (Sedgwick 2004). Avian surveys 
specific to the TBNG (e.g., Augustine and Baker 2013, Duchardt et al. 2019) have not detected Chestnut-
collared Longspur in sufficient numbers to demonstrate preferred habitat in the area. Across their 
surveys in the northern Great Plains, Augustine and Baker (2013) found that Chestnut-collared Longspur 
occurs both on and off prairie dog colonies at comparable densities. Overall, it is likely that Chestnut-
collared Longspur habitat on the TBNG reflects findings in other areas of their breeding range, and the 
species likely prefers areas with shortened grass cover as a result of fire or of herbivory by ungulates or 
prairie dogs. 
 
 

5.3 Current status of habitat in the plan area 
 
The TBNG is grazed throughout the year to its potential. The degree to which grazing patterns on the 
TBNG contribute to habitat for Chestnut-collared Longspur is unknown. 
 
Most fires on the TBNG occur in July and August, after the wetter late-spring months. These fires burn 
primarily in grass and sagebrush fuel types, with some fires occurring in ponderosa pine stands on 
ridgetops. Fires in grass and sagebrush are generally flashy and wind-driven. Ignition usually occurs 
during dry thunderstorm events, as a result of human activity, or due to sparks created by the railroad. 
The TBNG and nearby state and private lands have experienced an average of 22 fire starts per year 
since 2001, burning an average of approximately 3,050 acres per year across the landscape. The 
maximum acreage burned on the TBNG in any one year since 2001 was 4,259, in 2010. In addition to 
wildfires, the Forest Service conducted an average of approximately 356 acres of prescribed burning in 
priority grassland habitat between 2009 and 2015 to improve habitat for black-tailed prairie dog and 
Mountain Plover (Charadrius montanus); the Forest Service has stopped implementing prescribed burns 
since that time.  
 
The extent of prairie dog colonies on the TBNG fluctuates from year-to-year as a result of management 
activities, epizootic outbreaks of sylvatic plague (caused by the bacterium Yersinia pestis), and natural 
growth and shrinking caused by population pressure and resource availability within colonies. The Forest 
Service has monitored colony area on the TBNG annually since 2001. Outbreaks of plague have occurred 
three times since 2001, dramatically reducing the total area of active colonies each time. The most 
recent outbreak, in 2017, reduced the total extent of active colonies by almost 99 percent; in the vicinity 
of Management Area 3.63, colonies dropped from nearly 76,000 acres to just over 1,000 acres from 
2017 to 2018.  
 
Development associated with energy extraction may fragment or destroy existing Chestnut-collared 
Longspur habitat on the TBNG. As of August 2017, the TBNG hosted 334 total active oil and gas wells, 
amounting to approximately 835 acres of surface disturbance. Four active coal mines on the TBNG 
occupy approximately 10,000 acres in any given year. 
 

 

5.4 Projected status of habitat in the plan area 
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Cattle grazing will likely continue across the grassland at or below permitted levels. Fire will also 
continue to occur on the landscape. The Forest Service engages all fire starts on the TBNG with initial 
attack suppression due to the proximity of state and private lands to all areas of the TBNG, but it is likely 
that several thousand acres will continue to burn annually because many fires escape or preempt 
suppression efforts. Climate change models for the mixed-grass prairie ecotones at the western edge of 
the Northern Great Plains in Wyoming and Montana project higher temperatures and increased extreme 
weather events, which will have uncertain effects on fire regimes in the region (Conant et al. 2018).  
 
Regarding prairie dog colonies, management is variable and subject to change as a result of the plan 
amendment. Outbreaks of plague, however, will likely continue to occur. Large transitions in area of 
active colonies as a result of plague can rapidly reduce the availability of shortgrass habitat on the TBNG.  
 
Levels of oil and gas development will likely continue at historical levels, with some fluctuations in 
drilling activity. The area of active coal mines will also likely remain stable in the near future. The 
magnitude of energy extraction activity on the TBNG generally shifts with markets, but the TBNG oil and 
gas leasing program is continuously active. The number of active oil and gas wells on the TBNG declined 
by 149 between 2012 and 2017 (USDA Forest Service 2012). Active well data for 2018 and 2019 are 
unavailable. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Prairie dog management - The effects of lethal prairie dog control on Chestnut-collared Longspur have 
not been studied, but impacts could include the reduction of habitat or secondary poisoning by 
rodenticides. Secondary poisoning by grain-bait rodenticides may occur because songbirds may eat the 
baits when they have access to them (Apa et al. 1991, Vyas et al. 2013). Currently, only zinc phosphide 
rodenticides have been used to poison prairie dogs on the TBNG (USDA Forest Service 1981). Application 
of zinc phosphide may begin in October, and baits are scattered above-ground, meaning migrant or late-
leaving Chestnut-collared Longspurs may sometimes have access to the baits. Several species of birds 
have been shown to consume zinc phosphide-poisoned grain baits, and zinc phosphide can be lethal to 
birds (Erickson and Urban 2004). The use of zinc phosphide grain bait, however, may pose less risk of 
non-target poisoning to songbirds than other grain baits because prairie dogs tend to consume more of 
the zinc phosphide bait, making it less available to birds, and because the birds typically have an 
aversion to the baits (Apa et al. 1991). Plague management may also have an effect on Chestnut-
collared Longspur. The primary plague prevention product is deltamethrin, which poisons plague-
carrying fleas (Seery et al. 2003). Martin et al. (1998) studied indirect effects of deltamethrin on the 
reproductive success of Chestnut-collared Longspur and did not find significant differences between 
sprayed and unsprayed sites in clutch size or nestling survival, but did find that egg viability was 
significantly reduced in sprayed plots. 
 
Insecticides – Other insecticide application, particularly for control of grasshoppers, could pose a threat 
to Chestnut-collared Longspur via direct poisoning. The Forest Service has occasionally treated the TBNG 
for grasshoppers, and the last treatment occurred in 2011. Several insecticides have been shown to have 
negative effects on the abundance of grassland bird populations (McEwen et al. 1972). Martin et al. 
(2000) found that insecticides containing carbofuran can result in impeded brain function in nestling 
Chestnut-collared Longspurs. 
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Energy development – Construction and maintenance of energy extraction facilities (e.g., coal mines, oil 
and gas wells) can have negative effects on grassland birds through direct mortality, habitat loss and 
degradation, and disturbance (Ruth 2015). For Chestnut-collared Longspur, Yoo and Koper (2017) 
observed negative effects on clutch size from well development for natural gas. Ng et al. (2019) found 
that roads, noise, and human activity associated with oil and gas development significantly reduced 
levels of parental care, resulting in reductions in fledged offspring of Chestnut-collared Longspur. Oil and 
gas well development has been found to have mixed effects on overall Chestnut-collared Longspur 
occurrence or abundance, ranging from no effect (Hamilton et al. 2011, Yoo and Koper 2017, Nenninger 
and Koper 2018) to an observed decline in abundance with proximity to oil and gas wells (Linnen 2008, 
Bogard and Davis 2014, Thompson et al. 2015). Habitat fragmentation as a result of the development of 
drilling, mining, and transportation infrastructure is an additional concern because interior-dependent 
bird species like Chestnut-collared Longspur may tend to avoid small patches, leading to decreases in 
productivity (Davis 2004). 
 
Weather, climate, and climate change – Weather, moisture patterns, and vegetation growth in the 
TBNG ecotone is highly variable. Climate change models for the mixed-grass prairie at the western edge 
of the Northern Great Plains in Wyoming and Montana project higher temperatures and more extreme 
weather events (Conant et al. 2018). Further, because the TBNG ecotone represents the breeding range 
limit for Chestnut-collared Longspur, unexpected shifts in vegetation composition due to changing 
weather patterns and moisture regimes may place additional constraints on Chestnut-collared Longspur 
habitat suitability. 
 
 

6. Information gaps and limitations 
 
Some general information needs related to the management of Chestnut-collared Longspur include an 
improved understanding of the utility of fire and various grazing regimes for rehabilitating and 
maintaining habitat and the effects of different exotic grasses on habitat (Sedgwick 2004). In addition, 
research that examines habitat requirements specific to the TBNG would help determine appropriate 
management actions to maintain Chestnut-collared Longspur populations in the plan area. For example, 
a better understanding of the relative importance of grazing, fire, and prairie dog colonies to the 
creation of Chestnut-collared Longspur habitat is important to being able to build and maintain suitable 
nesting habitat. Annual abundance data are also needed to understand population trends on the TBNG. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 14 summarize the condition of indicators that may be used to evaluate 
persistence of Chestnut-collared Longspur in the plan area.  
 
Table 14: Indicators of the potential for Chestnut-collared Longspur to persist over the long-term in the plan area (FSH 
1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 
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Established or 
becoming established 
in the plan area 

Yes – Positive sightings in the eBird.org in 2018, and several sightings in most years 
since 2008 (https://ebird.org/); observation records in the Forest Service Enterprise 
Data Warehouse date back to 1978 

Potential to be 
affected by the Plan 
Amendment 

Yes –Chestnut-collared Longspur likely nests on black-tailed prairie dog colonies in the 
plan area and mortality among individuals could result from non-target poisoning by 
rodenticides 

Declining trends in 
population or habitat 

Insufficient information – No population trend data exists for the plan area 

Restricted range Yes – The TBNG lies at the edge of the Chestnut-collared Longspur breeding range; 
land-use conversion to row-crop agriculture and alteration of historical disturbance 
regimes has constricted breeding habitat range-wide 

Low population 
numbers or restricted 
ecological conditions 

Yes – The plan area lies at the edge of the breeding range of the Chestnut-collared 
Longspur and the species occurs in relatively low numbers in the plan area; across the 
TBNG, historical disturbances that create nesting habitat, including intense grazing, 
fire, and prairie dog colonies, are all limited by management 

Significant threats Yes – Loss and fragmentation of native grassland breeding habitat as a result of oil and 
gas development; direct poisoning by rodenticides or insecticides used for prairie dog 
control and grasshopper spraying 

 
 

8. Suggested management actions to support the key ecological conditions 
 
In mixed-grass prairie, moderate to heavy grazing intensities that increase vegetative diversity and 
patchiness while shortening vegetation may benefit Chestnut-collared Longspur (Ryder 1980, Kantrud 
and Kologiski 1983). For example, Messmer (1990) found that twice-over rotation (meaning pastures are 
grazed twice on an interval during a single growing season) resulted in higher densities of Chestnut-
collared Longspurs than areas grazed using season-long or short-duration systems (but see Ranellucci et 
al. 2012). The current grazing system on the TBNG involves short-duration rotations, with rest or 
deferred rest of pastures.  

Any prescribed burning should occur in early spring or during the fall to avoid negative effects to nests 
during the breeding season, which begins in April and ends in August (Cerovski et al. 2001).  
 
To mitigate the effects of oil and gas development and coal mines on Chestnut-collared Longspur, well 
and mine construction should attempt to reduce the impacts of physical infrastructure, roads, noise, and 
associated human activity (Ng et al. 2019).  
 
Timing limitations on the application of insecticides and rodenticides may be important to avoid direct 
poisoning of Chestnut-collared Longspur. Application methods for deltamethrin and grain bait 
rodenticides should place the poison into prairie dog burrows so that it is less accessible to birds (Apa et 
al. 1991). Application of insecticides to control grasshoppers should adhere to Animal and Plant Health 
Inspection Service (APHIS) policy and guidance, and should occur in accordance with the 2018 
Environmental Assessment for the Wyoming Rangeland Grasshopper and Mormon Cricket Suppression 
Program (APHIS 2018).  
 
Finally, development of an annual monitoring protocol for Chestnut-collared Longspur populations could 
improve understanding of the effects of management actions on the persistence of the species. 
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Dickcissel – Spiza americana 
 
1. Introduction 

 
Dickcissel can be considered for identification as a potential species of conservation concern under the 
established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available scientific 
information to evaluate whether the proposed plan amendment has the potential to cause substantial 
adverse impacts to or substantially lessen protections for Dickcissel. The intent of the amendment is to 
modify direction for conservation of short-stature grasslands and control of black-tailed prairie dog 
(Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland (TBNG). The 
available information indicates that the plan amendment has the potential to cause substantial adverse 
impacts to or substantially lessen protections for Dickcissel, because growth of prairie dog colonies 
could cause a reduction in the availability of suitable breeding habitat for Dickcissel in the plan area. 
 
Dickcissel is a grassland bird that prefers tall, dense grasses and forbs for nesting and breeding habitat. 
The core of the breeding range is in the mixed-grass and tallgrass prairies of the central United States, 
though the species will wander and breed widely across the Great Plains region in an annually shifting 
distribution. Despite loss of native grassland across its breeding range, the species has proven adaptable 
to change, successfully nesting in a variety of different agricultural pastures and crop fields. Dickcissel 
nonetheless faced large declines in the mid-20th century, likely due to large-scale eradication efforts on 
the species’ wintering grounds in South America, where it is a pest to grain farmers. Current range-wide 
populations appear stable. 
 
Dickcissel is a very uncommon breeder on the TBNG. The TBNG lies at the extreme edge of the species’ 
range. The tall, dense vegetative conditions suitable for Dickcissel nesting and brood-rearing are 
typically absent on the TBNG due to regular livestock grazing, except in rare cases where above average 
precipitation results in quick grass growth. Because prairie dogs clip and eat grass, prairie dog colonies 
are generally mutually exclusive with densely vegetated breeding habitat for Dickcissel, and growth of 
prairie dog colonies could result in reductions in suitable habitat for Dickcissel, when Dickcissel breeds 
on the TBNG. 
 
 

2. Status   
 
Table 15 summarizes the current status of Dickcissel by various ranking entities (see Appendix 1 for an 
explanation of each ranking system). 
  
Table 15: Current status of Dickcissel by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide. Widespread and 
common. Population decline appears to have leveled off. 
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NatureServe 
Wyoming state 
rank 

S1 Critically Imperiled – At very high risk of extirpation in Wyoming due to 
very restricted range and very few populations or occurrences. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Dickcissel as sensitive in  
Region 2. No other Forest Service regions list Dickcissel as sensitive. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Dickcissel as sensitive in Wyoming. The 
Montana-Dakotas region lists Dickcissel as sensitive. 

USDOI FWSb 

status 
MBTA: Protected 
 
Bird of 
Conservation 
Concern 

Protected under the Migratory Bird Treaty Act. Priority for conservation 
action as a Bird of Conservation Concern. 

WGFDc status NSSU, Tier II Species of Greatest Conservation Need – Tier II (“moderate priority”); 
insufficient information available to assign a Native Species Status rank. 

Natural Heritage 
Programd status 

SOPC Species of Potential Concern – Appears to be secure at present, but 
because it has limited distribution as a regional or state endemic it could 
become vulnerable under large-scale changes. Species with this status 
warrant periodic checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Spiza americana (J. F. Gmelin, 1789) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). There are no recognized synonyms or subspecies. The species is commonly referred to as 
“dickcissel,” and the International Ornithological Congress lists the species as Dickcissel. 
 
 

4. Range-wide information 
 
Distribution and abundance 
Dickcissel is a common North American grassland obligate bird species with its core breeding habitat in 
the central Great Plains of the U.S. Dickcissel breeds most abundantly in Illinois, Iowa, Kansas, Missouri, 
Oklahoma, and eastern Nebraska. Within this core range, Dickcissel is abundant and adaptable to 
changes in habitat conditions. Dickcissel are known, however, for their nomadic movements and during 
the breeding season will move beyond the core breeding range in search of extensive grassland habitat 
(Temple 2002). Dickcissel is a long distance migrant, wintering in Central America and the northern part 
of South America (see Figure 14). In Wyoming, Dickcissel breeds in northwestern Great Plains grasslands 
and irrigated hayfields in the northeastern corner of the state where it can be both a migrant and 
summer resident (Faulkner 2010, Orabona et al. 2016). 
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Figure 14: Range of Dickcissel (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
The Dickcissel occupies a broad spectrum of grassland and savanna habitats including lightly grazed 
pastures, hayfields, agricultural land, and prairies. The core breeding range lies in the mixed-grass and 
tallgrass prairies of the central United States. Breeding and non-breeding habitats are similar and are 
characterized by dense, tall grasses and abundant forbs (Fritcher et al. 2004, Elliot and Johnson 2017, 
Jones et al. 2017, Port and Schottler 2017). Tall grasses are important for concealment from predators 
and protection from inclement weather both during nesting and post-fledging (Jones et al. 2017). In 
addition, a high density of potential perches allows singing males to be able to attract females during 
the breeding season (Temple 2002). 
 
Dickcissel breeds between April and May, and tends to remain in its breeding range until migration 
begins in September or October (Terres 1980, Hilty and Brown 1986). Dickcissels typically locate their 
nests in dense ground vegetation or sometimes trees and shrubs (Temple 2002). Nesting territories can 
vary from less than half an acre to over 3.5 acres, depending on the density of Dickcissel in an area 
(Temple 2002). The species feed on small insects, spiders, seeds, and grains (Terres 1980). 
 
Population trends and threats 
Data from the U.S. Geological Survey North American Breeding Bird Survey (BBS) indicate that Dickcissel 
populations declined by greater than 30 percent from the 1960s though the late 1970s, but then 
stabilized in the 1980s (Temple 2002). In recent decades, BBS data show the downward trend 
continuing, though at a more moderate pace, with some populations appearing to stabilize in the last 15 
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years. Survey-wide data show a slight, but statistically insignificant increase in population from 2005 to 
2015 of 0.74 percent annually. Survey sample sizes for Wyoming are not large enough to show trends, 
but data for the Badlands and Prairies Bird Conservation Region (see Pavlacky et al. 2017), which 
encompasses northeastern Wyoming, show a significant population decline of 3.6 percent annually from 
1968 to 2015 and an insignificant decline of 3.58 percent from 2005 to 2015. In the core breeding range, 
BBS data show long-term declines in the tallgrass prairie region in Illinois, Iowa, and Missouri, with more 
stable populations in the mixed-grass prairie in Kansas, Nebraska, and Oklahoma (Sauer et al. 2017). 
 
As is the case with many grassland bird species, conversion of grasslands and savannas to agricultural 
lands has been a primary threat. The resulting habitat fragmentation and interruptions to historical 
disturbance regimes change the mosaic of vegetation structure and composition across grassland 
landscapes. However, Dickcissel seem to have adapted to these changes to some extent and readily 
exploit agricultural landscapes, able to take advantage of a variety of different grassland vegetation 
communities (Temple 2002). Dickcissel have relatively small nesting territories and may be able to 
tolerate high levels of habitat fragmentation. Dickcissel are sometimes treated as an agricultural pest, 
and ongoing poisoning, hunting, and trapping on their wintering grounds in South America pose 
considerable threats to the range-wide population (Besser et al. 1970, Basili and Temple 1995, 1999a, 
1999b). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Dickcissel is a very infrequent inhabitant of the TBNG (see Figure 15). The TBNG lies at the extreme 
range edge of the species. Several breeding season observations have been recorded, however, 
between 2015 and 2018 in the citizen science birding database eBird (https://ebird.org/; see Sullivan et 
al. 2009). In addition, the Forest Service’s Enterprise Data Warehouse contains one observation of 
Dickcissel from 1969. Avian surveys on a portion of the TBNG by the Thunder Basin Research Initiative, a 
collaborative research project among the University of Wyoming, the Thunder Basin Grassland Prairie 
Ecosystem Association, the United States Department of Agriculture Agricultural Research Service, and 
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the Forest Service, did not detect Dickcissel between 2015 and 2017, though the researchers later 
observed some Dickcissel in 2018 (Duchardt et al. 2016a, 2016b, 2017, 2019). 
 

 
Figure 15: Dickcissel observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
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Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Forest Service Enterprise Data Warehouse and the eBird Basic Dataset (https://ebird.org/data/download). Note 
that some areas of the map may not have been surveyed, and the map may not show the full distribution of the species on the 
Thunder Basin National Grassland. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 
Cheyenne River Zoological Special Interest Area, which is not depicted. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
Dickcissel typically uses the tallest vegetation available for breeding and nesting in the more western 
portions of its range (Fritcher et al. 2004). No research has examined Dickcissel habitat requirements on 
the TBNG specifically, but it is likely that vegetation in the area is not typically of ideal height for 
Dickcissel habitat during the breeding season. Under certain climatic conditions, however, such as above 
average precipitation, grass may grow tall enough for Dickcissel, resulting in a slight increase in 
abundance. In 2018, researchers from the Thunder Basin Research Initiative observed a shift in avian 
species composition on the TBNG, including occurrences of Dickcissel, likely due to a favorable climate 
for herbaceous plant growth and a reduction in the extent of prairie dog colonies in the surveyed area 
(Duchardt et al. 2018). It is likely that any occurrences of Dickcissel on the TBNG would occur outside of 
grassland recently affected by fire, prairie dog colonies, or moderate to heavy livestock grazing.  
 
 

5.3 Current status of habitat in the plan area 
 
Because livestock grazing is nearly pervasive on the landscape, suitable breeding and nesting habitat for 
Dickcissel is rare. Over 160,000 acres of the TBNG is grassland habitat, dominated by herbaceous 
vegetation, but during any given year, almost all of that area is subject to livestock grazing (USDA Forest 
Service 2012). In addition, prairie dog colonies affect a small portion of the grassland. Prairie dogs clip 
vegetation to low heights to facilitate predator detection, making the interiors of colonies unsuitable for 
Dickcissel. The area of prairie dog colonies on the TBNG can vary widely with periods of growth, 
followed by rapid contraction as a result of epizootic outbreaks of sylvatic plague (Yersinia pestis). 
Though likely an underestimate of the true extent, the maximum measured size of colonies on the 
grassland was approximately 50,000 acres. Fires are another disturbance that would temporarily reduce 
habitat suitability for Dickcissel. Even though the Forest Service addresses all unplanned ignitions with 
initial attack suppression action, on the TBNG approximately 3,000 acres per year have burned in 
wildland fires since 2001. 
 
 

5.4 Projected status of habitat in the plan area 
 
Recent patterns of disturbance will likely continue in the near-term on the TBNG. The entirety of the 
area will remain permitted for livestock grazing. Fire and prairie dog colonies will continue to affect 
vegetation structure at low, but variable rates. Because the TBNG is at the edge of the species’ range, 
the regular maintenance of mid-height grass through grazing makes it unlikely that the TBNG will 
become a viable location for abundant Dickcissel breeding populations. Increases in habitat suitability 
for Dickcissel could occur over the long-term on the TBNG if climatic changes result in elevated levels of 
annual precipitation that cause increases in average vegetation height without commensurate increases 
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in levels of disturbance. Existing climate models, however, are uncertain regarding future precipitation 
for the western edge of the northern Great Plains (Conant et al. 2018).  
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
There are few threats to Dickcissel on the TBNG. Dickcissels have been observed in the plan area during 
the breeding season despite the persistence of disturbance regimes that maintain very low availability of 
suitable habitat for the species. The primary threat for Dickcissel identified in the literature is 
harassment and mortality caused by farmers on its wintering grounds attempting to prevent 
degradation of crops. This can result in significant impacts to the population because the species tends 
to concentrate in large roosts in the winter (Temple 2002). 
 
 

6. Information gaps and limitations 
 
Future research on Dickcissel habitat associations on the TBNG is needed to better understand what 
influences nesting behaviors in the plan area. In addition, more information on the potential for changes 
in Dickcissel abundance on the TBNG or the likelihood of range expansion toward the west as a result of 
climate change would be useful for management purposes. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 16 summarize the condition of indicators that may be used to evaluate 
persistence of the Dickcissel in the plan area.  
 
Table 16: Indicators of the potential for Dickcissel to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; FSH 
1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or 
becoming established 
in the plan area 

Yes – Species is native to Wyoming and TBNG is within the breeding and migratory 
range; however, TBNG is peripheral to the primary breeding range and may be used 
more as migratory stopover habitat, or by birds in search of unoccupied habitat; 
observed several times between 2015 and 2018 on the TBNG 

Potential to be affected 
by the Plan 
Amendment 

Yes – Would not typically nest in the short-stature vegetation within colonies; growth 
of prairie dog colonies could reduce availability of suitable habitat 

Declining trends in 
population or habitat 

No – Population appears to have increased in 2018 due to favorable vegetation 
growth, but numbers in the plan area remain very low; global population appears to 
be stable 

Restricted range Yes – TBNG lies at extreme range-edge for the species 

Low population 
numbers or restricted 
ecological conditions 

Yes – Population very low on the TBNG; TBNG occurs at the edge of the breeding 
range so ecological conditions are somewhat naturally restricted 

Significant threats No – No identified threats on the TBNG  



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  91 
 
 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Because of insufficient information regarding specific Dickcissel habitat needs in the plan area and the 
infrequent sightings and very infrequent nesting observations, we do not recommend any management 
actions to support this species at this time. The plan area is at the extreme edge of this species range, 
abundance is very low, and it may not be appropriate to manage for Dickcissel populations. Managing 
for Dickcissel would involve reducing the occurrence of common natural and historical disturbances on 
the grassland to attempt to increase grass height, which could result in further modification of native 
ecological conditions that support other wildlife species. 
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Ferruginous Hawk – Buteo regalis 
 
1. Introduction 
 
Ferruginous Hawk can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Ferruginous Hawk. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and 
management of black-tailed prairie dog (Cynomys ludovicianus) on portions of the Thunder Basin 
National Grassland (TBNG). The available information indicates that the plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for Ferruginous 
Hawk, because Ferruginous Hawk is likely dependent to some extent on prairie dog colonies on the 
TBNG for a prey base. 
 
Ferruginous Hawk is a large grassland and shrubland raptor of western North America. The species 
breeds across the western United States and southern Canada. Habitat needs include adequate nesting 
locations and a large prey base, generally consisting of small mammals. Ferruginous Hawks are very 
sensitive to decreases in the availability of prey and to human activity during nesting. Ferruginous Hawk 
populations tend to vary with fluctuations in the size of the prey base. Land-use conversion to row-crop 
agriculture, control of ground squirrels, and other disturbances that reduce the size of the prey base can 
cause severe local declines in Ferruginous Hawk abundance. Ferruginous Hawk populations declined 
severely in Canada because of large-scale conversion of native prairie to cultivated fields. Range-wide, 
Ferruginous Hawk has declined in abundance, likely due to cultivation, eradication of the prey base, and 
breeding-season disturbances associated with energy development. 
 
The TBNG is broadly suitable as open grassland and sagebrush habitat for Ferruginous Hawk. On the 
TBNG, the Ferruginous Hawk population apparently varies with the extent of prairie dog colonies, 
though alternative prey, including leporids, may sometimes offset losses in the prairie dog prey base. 
Most recently, a 2017 landscape-scale epizootic among prairie dog colonies caused an extreme 
contraction in colony size, and Ferruginous Hawk breeding numbers subsequently declined to zero in 
the plan area. This decline indicates that changes in the availability of prairie dogs for prey may result in 
impacts to the Ferruginous Hawk population. 
 
 

2. Status   
 
Table 17 summarizes the current status of Ferruginous Hawk by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
 
Table 17: Current status of Ferruginous Hawk by various ranking entities. 

Entity Status Details 
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NatureServe 
global rank 

G4 Apparently Secure – At fairly low risk of extinction range-wide. Widespread 
and relatively common in the appropriate habitat. Reports of local declines, 
continued loss of habitat, sensitivity to disturbance, and relatively low 
numbers show this species should be carefully watched and regularly re-
evaluated. 

NatureServe 
Wyoming state 
rank 

S4S5BS3N Species range from Apparently Secure to Secure (breeding) – A range rank is 
assigned due to uncertainty about the species’ status in Wyoming. At fairly 
low to no risk of extirpation in Wyoming. 
 
Vulnerable (non-breeding) – At moderate risk of extirpation in Wyoming 
due to a fairly restricted range, relatively few populations or occurrences, 
recent and widespread declines, threats, or other factors. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends 
in population numbers or density; or significant current or predicted 
downward trends in habitat capability that would reduce the species’ 
existing distribution. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or population is 
dependent on ecological refugia on BLM lands that are threatened with 
alteration. 

USDOI FWSb 

status 
ESA: Petition 
to list denied 
 
MTBA: 
Protected  
 
Bird of 
Conservation 
Concern 

Listed as a Category 2 candidate species under the Endangered Species Act 
in 1982, indicating the need for further information to determine whether 
the species warranted listing (47 FR 58458). Petition to list under the 
Endangered Species Act denied in 1992 because of high short-term 
population variability and apparent adaptability to conservation 
management techniques (57 FR 37507-37513). Currently protected under 
the Migratory Bird Treaty Act. Priority for conservation action as a Bird of 
Conservation Concern. 

WGFDc status NSS4 (Cb), 
Tier II 

Species of Greatest Conservation Need – Native Species Status rank 4 (Cb: 
“stable population size and distribution, severe limiting factors”); Tier II 
(“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Buteo regalis (G. R. Gray, 1844) is the accepted name by the Integrated Taxonomic Information System 
(ITIS). The species is commonly referred to as “ferruginous hawk,” and the International Ornithological 
Congress lists the species as Ferruginous Hawk. ITIS does not recognize any subspecies.  
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4. Range-wide information 
 
Distribution and abundance 
Ferruginous Hawk is widely distributed across the western United States, southern Canada, and 
northern and central Mexico (see Figure 16). Ferruginous Hawks tend to migrate three times per year, 
moving from breeding territories to late summer grounds for a short time before leaving for wintering 
locations. Migration patterns are variable depending on breeding location, and some birds may not 
migrate (Watson et al. 2018b). High population breeding centers include Wyoming, southern Alberta, 
southeastern Colorado and northeastern New Mexico, and the Columbia River Basin. Wintering occurs 
in California, northeast Arizona, and east of the Rocky Mountains from Wyoming and South Dakota to 
central Mexico (Olendorff 1993, Watson et al. 2018b). The current range is constricted relative to the 
historic range at the northern and northeastern periphery in Canada and eastern North Dakota (Ng et al. 
2017). 
 
In 1992, the U.S. Department of the Interior Fish and Wildlife Service (USFWS) published a range-wide 
population estimate for Ferruginous Hawk of 5,220 to 6,004 breeding pairs (57 FR 37509; see also 
Olendorff 1993). The USFWS noted that this range was an underestimate of the total population 
because it did not capture non-breeding individuals. In addition, the USFWS noted the high interannual 
variability of Ferruginous Hawk populations, because they are highly sensitive to disturbances but also 
have very high reproductive rates (57 FR 37508). The 1992 USFWS population estimate for Wyoming 
was 800 breeding pairs, derived from surveys by the Wyoming Game and Fish Department (WGFD) (57 
FR 37512). The most recent state-wide survey, conducted in 2011 by the WGFD, estimated 1,107 nesting 
pairs, with a density of approximately 245 pairs per square mile (Abernethy et al. 2017). 
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Figure 16: Range of Ferruginous Hawk (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Ferruginous Hawk occupies a variety of habitat types including open grassland, shrub-steppe, cropland, 
desert, and the periphery of pinyon-juniper woodlands. To the west of the Continental Divide, 
Ferruginous Hawk primarily inhabits shrub-steppe, and east of the Continental Divide, it typically uses 
grasslands (Ng et al. 2017). The chief habitat requirement of Ferruginous Hawk, regardless of vegetation 
type, is an adequate supply of small mammals, its primary food source (Weston 1968). Where prey is 
available, Ferruginous Hawks may use areas with short, sparse vegetation to facilitate detection of prey 
(Wakeley 1978). 
 
Because Ferruginous Hawk population density and abundance is largely dependent upon prey 
availability, populations are very sensitive to declines in prey abundance. Across the range, Ferruginous 
Hawk abundance has been shown to be strongly correlated with prairie dog (Cynomys spp.) colony area 
(Cully 1991, Seery and Matiatos 2000, Bak et al. 2001, Cook et al. 2003), other ground squirrel 
(Urocitellus spp.) populations (Schmutz and Hungle 1989, Schmutz et al. 2008, Wallace et al. 2016a), and 
jackrabbit (Lepus spp.) populations (Smith and Murphy 1979, Woffinden and Murphy 1989). In addition, 
proximity to easily locatable prey such as prairie dogs enhances Ferruginous Hawk nesting success and 
resilience to disturbances because the birds expend less energy hunting (Keeley et al. 2016). In the 
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central grassland region, prey consist of small, ground-dwelling mammals such as prairie dogs and other 
ground squirrels, pocket gophers (Geomyidae spp.), and white-tailed jackrabbits (Lepus townsendii) 
(Bakker 2005).  
 
Ferruginous Hawk nesting habitat can include isolated trees, woodland edges, buttes, cliffs, or grassland 
with some relief. Ferruginous Hawks generally nest within a short distance of their food supply (Jasikoff 
1982). Most Ferruginous Hawk nesting studies report a preference for tree nests (Olendorff 1973, Smith 
and Murphy 1973, Lokemoen and Debbert 1976); however, Ferruginous Hawks will use a wide variety of 
sites, including riverbed mounds, cutbanks, small hills, small cliffs, powerline structures, and haystacks 
(DeGraaf et al. 1991). Ferruginous Hawks also readily and successfully use artificial nesting structures, 
which can increase nesting density in areas with an abundant prey base (Schmutz et al. 1984, Tigner et 
al. 1996, Olson et al. 2015, Wallace et al. 2016b). 
 
Tree nests are usually located in the upper canopy, from six to 55 feet above the ground (DeGraaf et al. 
1991). The nest tree is typically isolated or is part of an isolated small cluster of trees in an exposed 
location. Juniper (Juniperus spp.) is the most commonly used tree for nesting, but pine (Pinus spp.), 
willow (Salix spp.), cottonwood (Populus spp.), swamp oak (Quercus spp.), and sagebrush (Artemisia 
spp.) are also used (Lokemoen and Debbert 1976, Phillips and Beske 1990). Nesting densities can vary 
widely, often based on prey abundance. In Wyoming in 2015, Olson et al. (2015) observed statewide 
densities of one nesting pair per approximately 36 square miles. In that study, Ferruginous Hawks 
nested at higher densities in the Wyoming Basin than the eastern plains, likely due to an abundance of 
artificial nesting sites associated with oil and gas well development in the Wyoming Basin, and very few 
pairs nested in the Bighorn Basin, where prey abundance was lower (Olson et al. 2015). 
 
Population trends and threats 
Ferruginous Hawk population trend data from U.S. Department of the Interior Geological Survey North 
American Breeding Bird Survey (BBS) routes are not conclusive due to limits in the size of the dataset 
(Sauer et al. 2017). Trend estimation for Ferruginous Hawk populations is generally difficult because the 
low density at which the species occupies the landscape yields low statistical power in most abundance 
surveys (Johnson et al. 2019). Across its range, Ferruginous Hawk is believed to have declined in 
abundance over the course of the 20th century, but the magnitude and direction of trends vary among 
states and regions (Houston and Bechard 1984, Schmutz 1984, Olendorff 1993, Hoffman and Smith 
2003, Collins and Reynolds 2005, Ng et al. 2017). Severe population declines and an apparent range 
contraction have occurred at the northern and northeastern periphery of the species’ range (Ng et al. 
2017). These declines led to federal protections and listing of the species as threatened under Species at 
Risk Act in Canada in 1980, with a subsequent relisting as threatened in 2008 (COSEWIC 2008). 
 
Threats to Ferruginous Hawk populations include land-use change, management of small mammal 
populations, and energy development. Among raptors, Ferruginous Hawk is especially sensitive to 
anthropogenic disturbance and changes in the size of its prey base (Cully 1991, Seery and Matiatos 
2000, Coates et al. 2014, Wiggins et al. 2014). As a result of its sensitivity, congeneric competition can 
sometimes result in decreased nest success (Schmutz et al. 1980, Schmutz 1989, Zelenak and Rotella 
1997). Anthropogenic disturbance can affect Ferruginous Hawks by interrupting nest site selection and 
incubation, shrinking the prey base, removing nesting sites, and creating habitat edges. For example, 
landscape-scale land-use conversion from native prairie to row-crop agriculture is the presumed cause 
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of historical range contractions in Canada and North Dakota because of an associated loss of ground 
squirrel prey base and potential nesting sites (Houston and Bechard 1984, Schmutz 1984). Ferruginous 
Hawks have also responded negatively to land-use conversion for cultivation in the southern part of the 
breeding range (Wiggins et al. 2014); however, where cultivated land occupies small proportions of the 
landscape, such as in the drier western portions of the species’ range, Ferruginous Hawks may benefit 
from the ground disturbance at field and road edges that attracts higher densities of burrowing 
mammals (Zelenak and Rotella 1997, Smith et al. 2010).  
 
Energy development can have some negative effects on Ferruginous Hawks due to their sensitivity to 
nearby activity during nesting and to fragmentation of their relatively large territories (Dechant et al. 
2002, Smith et al. 2010, Coates et al. 2014; but see Zelenak and Rotella 1997, Wallace et al. 2016b). 
Wind energy development has been shown to negatively affect Ferruginous Hawk populations by 
reducing nest success rates and causing direct mortality of birds as they fly into turbines (Kolar and 
Bechard 2016, Watson et al. 2018a). In addition, Wiggins et al. (2017) found that Ferruginous Hawks 
tend to re-use nest sites less often in areas with high levels of oil and gas development. On the other 
hand, Ferruginous Hawks may benefit from oil and gas development where it provides artificial nesting 
substrates and increased small mammal abundance (Smith et al. 2010, Keough and Conover 2012, 
Keough et al. 2015). Overall, the effects of oil and gas activities on nest site selection and nest success 
tend to vary with local conditions, including well density, availability of suitable nesting substrates, initial 
prey abundance, and climatic factors (Keough 2006, Smith et al. 2010, Oakleaf et al. 2013, Wallace et al. 
2016b). 
 
The management of small burrowing mammals also poses a general threat to Ferruginous Hawks. 
Because they compete with livestock for forage and diminish the agricultural productivity of land, 
fossorial mammals such as prairie dogs and other ground squirrels have been subject to anthropogenic 
control measures since Euro-American settlement of the Great Plains (Vermeire et al. 2004, Davidson et 
al. 2012). Settler enmity toward ground squirrels resulted in large-scale eradication campaigns, 
especially of prairie dog species (Forrest and Luchsinger 2006). The direct loss of a prey base as a result 
of ground squirrel eradication can negatively impact Ferruginous Hawk populations at a local scale 
(Schmutz and Hungle 1989, Woffinden and Murphy 1989). In addition, indirect side effects of ground 
squirrel management include lethal secondary poisoning to Ferruginous Hawks from rodenticides or 
lead ammunition used for recreational shooting (Knopper et al. 2006, Vyas et al. 2017, Katzner et al. 
2018). Correlated to the management of ground squirrels is the loss of ground squirrel prey base as a 
result of sylvatic plague epizootics (Cully 1991, Seery and Matiatos 2000). Sylvatic plague is a non-native 
disease caused by the bacterium Yersinia pestis, which has resulted in large-scale declines in many 
burrowing rodent populations (Cully and Williams 2001, Antolin et al. 2002). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
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steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
Research specific to the TBNG regarding Ferruginous Hawk is limited to an article about lead poisoning 
in raptors due to the recreational shooting of prairie dogs (see Stephens et al. 2005). Additional research 
has used data points on the TBNG to determine Ferruginous Hawk habitat characteristics and 
demographics across Wyoming (see Olson et al. 2015, Wallace et al. 2016a, 2016b). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Ferruginous Hawks occur across the TNBG. Nest surveys have occurred on the TBNG since at least the 
1990s. The map in Figure 17 shows the distribution of observed active Ferruginous Hawk nests on the 
TBNG between 1997 and 2018. 2018 surveys in the central and northeastern portions of the TBNG 
yielded no active nests, indicating very low abundance in the plan area (Orabona 2019). The greatest 
number of active Ferruginous Hawk nests observed by the Forest Service on the TBNG in any one year 
was 55 in 2005. Survey data is insufficient to show local population trends. 
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Figure 17: Ferruginous Hawk bird and nest observations on the Thunder Basin National Grassland and nearby lands. Map A is an 
inset map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the 
Spring Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
some areas of the map may not have been surveyed, and the map may not show the full distribution of the species for the specified 
time period. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River Zoological 
Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Ferruginous Hawks typically use the TBNG as breeding and summer habitat, generally arriving between 
late February and early April and departing between mid-June and early September. During years with 
high prey availability, some breeders may overwinter at their breeding territories (Watson et al. 2018b). 
On the TBNG, the Forest Service has observed that Ferruginous Hawks tend to nest in areas with 
elevated topography or trees, and hunt primarily in sparsely vegetated areas with high populations of 
leporids or rodents. In addition, they tend to nest near shrubs for use as nest-building materials, as has 
been shown in other portions of the species’ range (McConnell et al. 2008, Wallace et al. 2016b). 
 
Ferruginous Hawk populations generally track the availability major mammalian prey species (Ng et al. 
2017). On the TBNG, black-tailed prairie dogs constitute large portions of the prey base in certain areas, 
and annual Forest Service surveys show that Ferruginous Hawk populations may track the extent of 
black-tailed prairie dog populations. A 2017 crash in prairie dog populations as a result of a sylvatic 
plague epizootic likely resulted in the lack of nesting Ferruginous Hawks in the subsequent breeding 
season (Orabona 2019). Studies from other areas of the Ferruginous Hawk range corroborate this 
sensitivity to prairie dog population trends (e.g., Cully 1991, Seery and Matiatos 2000). Black-tailed 
prairie dogs are a primary food source for Ferruginous Hawks across the Great Plains (Travsky and 
Beauvais 2005). Further research specific to the TBNG is needed to fully determine local prey base 
composition for Ferruginous Hawks and the overall importance of prairie dog colonies to the health of 
the Ferruginous Hawk population. 
 
 

5.3 Current status of habitat in the plan area 
 
In general, a large proportion of the TBNG serves as potential habitat for Ferruginous Hawks, with 
shrubland and mixed- or shortgrass prairie constituting over 98 percent of the total area (USDA Forest 
Service 2012). Isolated trees, low hills, badlands, and artificial nesting platforms provide suitable nesting 
sites across the landscape. As a result, prey base availability largely serves as the limiting factor on 
habitat suitability on the TBNG. In addition, because Ferruginous Hawks occur across the landscape and 
may be affected by noise disturbance and habitat fragmentation produced by energy development 
activities and infrastructure, coal mines and oil and gas wells on the TBNG may impact habitat suitability.  
 
No information exists regarding Ferruginous Hawk diet composition on the TBNG, but it likely consists 
primarily of black-tailed prairie dogs, other ground squirrels, and leporids (Travsky and Beauvais 2005, 
Abernethy et al. 2017). Of these prey species, population trend data is available only for black-tailed 
prairie dogs. The extent of black-tailed prairie dog colonies on the TBNG has varied widely since 
consistent monitoring of colony area began in 2001 (see Table 18; note that not all areas of the TBNG 
were surveyed for prairie dog colony extent in any given year). The extent of prairie dog colonies has 
varied with both lethal management activities under the plan and outbreaks of sylvatic plague. Three 
landscape-scale plague outbreaks have occurred on the TBNG in 2001, 2005, and 2017. Recent growth 
and decline of prairie dog colonies on the TBNG has been extreme. The Forest Service understands 2017 
and 2018 to represent the maximum and minimum area of prairie dog colony extent on the TBNG since 
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the Forest Service has managed it; measured colony extent on National Forest System lands during those 
years was more than 48,000 acres in 2017 and less than 700 acres in 2018 (note that surveys focused on 
Management Area 3.63 and vicinity and did not capture the full extent or colonies across the TBNG). 
 
Apart from black-tailed prairie dog colonies, energy development and extraction activities may affect 
Ferruginous Hawk habitat on the TBNG. As of August, 2017, the TBNG hosted 334 total active oil and gas 
wells, amounting to approximately 835 acres of surface disturbance. Four active coal mines on the TBNG 
occupy approximately 10,000 acres in any given year. Existing restrictions on energy development, 
however, are typically sufficient to avert impacts to existing nests. Current management direction 
prohibits oil and gas well development within 0.25 mile of Ferruginous Hawk nests, and drilling activity is 
limited during the nesting season, generally averting impacts to the birds from oil and gas development 
(USDA Forest Service 2002). 
 

Table 18: Extent of black-tailed prairie dog colonies on the TBNG and adjacent lands. 

Year Acresa 

2001 22,451 

2002 4,394 

2003 5,643 

2004 9,237 

2005 15,427 

2006 5,100 

2007 3,304 

2008 3,932 

2009 2,947 

2010 4,947 

2011 9,868 

2012 17,791 

2013 23,259 

2014 26,439 

2015 29,397 

2016 36,463 

2017 75,856b 

2018 1,154 
a Data for 2001-2015 was collected in surveys conducted by the Forest Service. Data for 2016-2018 was collected in surveys 
conducted by the Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA). Surveyed locations and total area surveyed 
were not consistent from year-to-year. The TBGPEA surveys covered far more state and private land than the Forest Service 
surveys, but the Forest Service surveys were not entirely limited to National Forest System land. The TBGPEA surveys cover 
roughly the vicinity of the Category 1 habitat management area, which largely coincides with Management Area 3.63, currently 
managed to produce habitat adequate for the reintroduction of the black-footed ferret. Numbers may represent general 
increase and decline in colony extent across the grassland, but do not show the true extent of prairie dog colonies across the 
TBNG in any given year, or trends in any specific locations. 
b This is combined 2016 and 2017 data. A sylvatic plague epizootic occurred in 2017. Mapping efforts for 2017 measured the 
extent of empty burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately 
before the epizootic. 
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5.4 Projected status of habitat in the plan area 
 
During the past two decades, prairie dog colonies have experienced very large swings in extent. Though 
it is difficult to predict the magnitude of maximum and minimum colony extent on the TBNG, the plague 
cycle might be expected to regularly continue. In the absence of plague or management intervention, 
prairie dog populations naturally fluctuate in size, growing and declining with factors such as climate, 
population density, and disturbances to nearby vegetation (Cincotta et al. 1987). The current TBNG Land 
and Resource Management Plan emphasizes the growth of prairie dog colonies on portions of the plan 
area designated for conservation of associated species. The plan directs the use of lethal control only in 
select situations when the expansion of prairie dog colonies threatens human health and safety and non-
lethal control is ineffective (USDA Forest Service 2015). 
 
The TBNG will continue to host an active energy development program. Levels of oil and gas and coal 
development on the TBNG will likely remain relatively stable, with periodic swings in activity. The levels 
of these activities fluctuate with markets and leasing policy. The number of active oil and gas wells on 
the TBNG declined by 149 between 2012 and 2017 (USDA Forest Service 2012). Road building will be 
associated with the development of new oil and gas wells, potentially resulting in additional 
fragmentation of Ferruginous Hawk habitat.  
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Prairie dog control and plague – Ferruginous Hawk populations are generally reliant on a large prey 
base of small mammals. An abundance of prey contributes to better physiological condition and higher 
resilience to disturbance among Ferruginous Hawks (Keeley 2009). Ferruginous Hawks may be reliant on 
prairie dog populations on portions of the TBNG. Prairie dog management and sylvatic plague epizootics 
can cause regular contraction or eradication of prairie dog colonies across the landscape. Anthropogenic 
control measures usually include the use of rodenticides, translocation of groups of prairie dogs, and the 
creation of visual, topographic, or hydrologic barriers to which prairie dogs may have an aversion (USDA 
Forest Service 2015). Sylvatic plague has been active in prairie dog colonies on the TBNG since at least 
the 1990s, and has caused three landscape-wide epizootics since 2001. 
 
Rodenticides – Ferruginous Hawks may preferentially scavenge prairie dog carcasses after a colony has 
been poisoned using rodenticides (Vyas et al. 2017). Some rodenticides may pose a risk of secondary 
poisoning to Ferruginous Hawks. Anticoagulant rodenticides, in particular, remain potent within prairie 
dog carcasses for up to two weeks, causing high risk to predators and scavengers if the carcasses are not 
removed from the environment (Ruder et al. 2011, Witmer et al. 2016). Currently, only zinc phosphide 
rodenticides have been used to poison prairie dogs on the TBNG (USDA Forest Service 1981). Contrary 
to anticoagulants, zinc phosphide poses minimal secondary poisoning risk to scavengers because 
residues are not retained at consequential levels in carcasses (Bell and Dimmick 1975, Marsh 1987, 
Matschke et al. 1992).  
 
Recreational shooting – Ferruginous Hawks may scavenge on the carcasses of shot prairie dogs. This can 
result in the ingestion of lead ammunition, which can lead to the accumulation of harmful 
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concentrations of lead in adult and fledgling Ferruginous Hawks (Knopper et al. 2006, Herring et al. 
2016, Katzner et al. 2018). A study of lead poisoning in Ferruginous Hawks and other raptors on the 
TBNG showed that shooting did not result in considerable levels of lead poisoning in those birds 
(Stephens et al. 2005). Recreational shooting is common on the TBNG (USDA Forest Service 1981).  
 
Energy development and infrastructure – Energy development may negatively impact Ferruginous 
Hawk because of the potential for increased disturbance during the breeding season and increased road 
building, which can fragment territories (Dechant et al. 2002, Smith et al. 2010, Coates et al. 2014, 
Wiggins et al. 2017). The effects, however, are equivocal, because of the potential benefits derived from 
an increased prey base with ground disturbance, and increased availability of artificial nest sites (Smith 
et al. 2010, Keough et al. 2015, Olson et al. 2015). The TBNG currently hosts approximately 835 acres of 
surface disturbance caused by active oil and gas wells and approximately 10,000 acres of surface 
disturbance due to coal mining. 
 
 

6. Information gaps and limitations 
 
Research is needed to determine Ferruginous Hawk diet composition on the TBNG, and the importance 
of black-tailed prairie dogs to the persistence Ferruginous Hawk populations. In addition, further study is 
needed to determine Ferruginous Hawk movements in relation to existing energy infrastructure and 
responses to post-construction industrial activity such as oil and gas wells, and transmission lines on 
TBNG. Population trend data is unavailable for the TBNG, and comprehensive annual abundance surveys 
may help to improve understanding of the effects of various management actions. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 19 summarize the condition of indicators that may be used to evaluate 
persistence of Ferruginous Hawk in the plan area. Though suitable nesting habitat is widely available on 
the TBNG, the availability of prairie dogs as a prey base may constitute a significant limit on Ferruginous 
Hawk population numbers, especially in the absence of alternative prey. Current Ferruginous Hawk 
numbers are very low, likely as a result of the 2017 plague epizootic among prairie dog colonies in the 
plan area. Other threats to Ferruginous Hawk include secondary lead or rodenticide poisoning as a result 
of scavenging shot or poisoned prairie dog carcasses and the potential for breeding season disturbance 
from oil and gas well development. 
 
Table 19: Indicators of the potential for Ferruginous Hawk to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or 
becoming established 
in the plan area 

Yes – TBNG is centrally located within the breeding range; consistently observed and 
surveyed since at least the mid-1990s on the TBNG 
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Potential to be 
affected by the Plan 
Amendment 

Yes – Prey base likely consists largely of black-tailed prairie dogs, and recent low 
population numbers are likely a result of recent plague epizootic on prairie dog 
colonies 

Declining trends in 
population or habitat 

Insufficient information – Short-term variation in the plan area with extent of black-
tailed prairie dog colonies; longer-term and broader-scale trends remain unknown 

Restricted range No – Range remains widespread throughout the TBNG and Wyoming 

Low population 
numbers or restricted 
ecological conditions 

Yes – Ferruginous Hawk abundance on the TBNG low in 2018; no active nests 
detected 

Significant threats Yes – Sensitive to declines in prey base; contraction of black-tailed prairie dog 
colonies related to sylvatic plague or lethal control may cause decline in Ferruginous 
Hawk abundance in the plan area; potential for secondary poisoning by rodenticides 
or lead ammunition; some evidence of disturbance from oil and gas well activity 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management actions to support Ferruginous Hawk populations on the TBNG include maintaining a 
significant prey base. On the TBNG, this will largely involve conservation of rodent and leporid 
populations. Among small mammal populations only black-tailed prairie dogs are currently subject to 
management. Conservation actions for prairie dog colonies may involve limiting the use of lethal control 
in some areas, limiting recreational shooting of prairie dogs, and actively dusting colonies for plague-
carrying fleas or vaccinating prairie dogs against plague. Limiting shooting and the use of anticoagulant 
rodenticides will also mitigate the potential for secondary poisoning in Ferruginous Hawks that scavenge 
on shot or poisoned prairie dog carcasses. 
 
In addition, due to uncertainties regarding the effects of oil and gas well activity on Ferruginous Hawk 
populations, continued adherence to timing and distance stipulations for energy development near 
known Ferruginous Hawk nesting sites will likely avert potential negative effects of noise disturbance 
and human activity on the species. 
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Golden Eagle – Aquila chrysaetos 
 
1. Introduction 
 
Golden Eagle can be considered for identification as a potential species of conservation concern under 
the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available 
scientific information to evaluate whether the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Golden Eagle. The intent of the 
amendment is to modify direction for conservation of short-stature grasslands and management of 
black-tailed prairie dog (Cynomys ludovicianus) on portions of the Thunder Basin National Grassland 
(TBNG). The available information indicates that the plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Golden Eagle, because observed 
recent declines in Golden Eagle nesting activity show that the species may be somewhat dependent on 
black-tailed prairie dog colonies as a prey base on the TBNG, though the availability of alternate 
preferred prey, including leporids, may also be an important controlling factor on Golden Eagle 
populations. 
 
Golden Eagle is a large, Holarctic grassland and shrubland raptor. Golden Eagle is an apex predator 
across its range. Small mammals, especially leporids and rodents, are the preferred prey of Golden 
Eagle, but it is somewhat diverse in diet, ranging from a wide variety of avian species to canids, 
ungulates, and occasionally reptiles and fish. Golden Eagles nest primarily in cliffs and rocky outcrops, 
but will readily use trees where rocky substrates are not available. 
 
A large proportion of the global Golden Eagle population occurs in western North America. The North 
American population has been apparently stable over the past half-century, with localized declines 
observed where human-caused disturbances such as urbanization or cultivation have reduced the 
availability of prey or suitable nest sites. Golden Eagles are somewhat sensitive to human activity, and 
their reproductive success tends to track the availability of preferred prey, which usually consists of 
leporids or large rodents. In addition, Golden Eagles are prone to human-caused mortality, especially 
through collisions with automobiles, electrocution on powerlines, and lead poisoning. 
 
On the TBNG, Golden Eagles tend to nest in trees, and nests are especially concentrated in cottonwood 
galleries along riparian corridors. Many of the clustered nesting sites were located adjacent to areas 
subject to frequent occupation by black-tailed prairie dog colonies. Current Golden Eagle nesting activity 
is very low relative to historically observed activity, and this may be the result of the loss of the prairie 
dog population to an extremely virulent epizootic caused by sylvatic plague (Yersinia pestis) in 2017. In 
addition, Golden Eagle mortality on the TBNG could be affected by changes in the management of 
recreational shooting of prairie dogs, because prairie dogs can serve as an entryway for lead into the 
grassland food chain.  
 
 

2. Status   
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Table 20 summarizes the current status of Golden Eagle by various ranking entities (see Appendix 1 for 
an explanation of each ranking system). 
 
Table 20: Current status of Golden Eagle by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide. Widespread 
distribution throughout the Northern Hemisphere. Still relatively 
common in some areas. Rank reflects primarily the extensive 
distribution; local threats/declines do not yet comprise a major 
conservation problem from a global perspective. 

NatureServe 
Wyoming state 
rank 

S5BS4S5N Secure (breeding) – At very low or no risk of extirpation in Wyoming 
due to a very extensive range, abundant populations or occurrences, 
with little to no concern from declines or threats. 
 
Species ranges from Apparently Secure to Secure (non-breeding) – A 
range rank is assigned due to uncertainty about the species’ status in 
Wyoming. At fairly low to no risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Golden Eagle as sensitive in 
Region 2. No other Forest Service regions list Golden Eagle as sensitive. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Golden Eagle as sensitive in Wyoming. The 
Alaska, Arizona, California, Colorado, Idaho, Montana-Dakotas, 
Nevada, and New Mexico regions list Golden Eagle as sensitive. 

USDOI FWSb 

status 
MBTA: Protected 
 
BGEPA: Protected 
 
Bird of 
Conservation 
Concern 

Protected under the Migratory Bird Treaty Act and Bald and Golden 
Eagle Protection Act. Priority for conservation action as a Bird of 
Conservation Concern. 

WGFDc status NSS4 (Bc), Tier II Species of Greatest Conservation Need – Native Species Status rank 4 
(Bc: “restricted or declining population, moderate limiting factors”); 
Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOPC Species of Potential Concern List – Species appears to be secure at 
present, but because it has limited distribution as a regional or state 
endemic, it could become vulnerable under large-scale changes. 
Species with this status warrant periodic checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Aquila chrysaetos (Linnaeus, 1758) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). ITIS does not list any synonyms. The species is commonly known as “golden eagle,” and 
the International Ornithological Congress lists the species as Golden Eagle. ITIS recognizes six subspecies 
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of Golden Eagle, which largely correspond to different portions of the species’ range. The sole 
subspecies found in North America is Aquila chrysaetos canadensis (Linnaeus, 1758) (Kochert et al. 
2002). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Golden Eagle is widely distributed throughout the Northern Hemisphere (see Figure 18). In North 
America Golden Eagle is a year-round resident across most of the western continental United States and 
parts of coastal Alaska. Golden Eagles can overwinter as far north as the Arctic where prey is plentiful, 
but generally migrate southward in September and October. Breeding is rare in the eastern United 
States, but Golden Eagles may overwinter locally across much of the region. Where they are resident, 
Golden Eagles tend to occupy a single territory year-round (Kochert et al. 2002).  
 
Golden Eagle is widespread and abundant across its historical range (Kochert et al. 2002). Western 
North America likely hosts on the order of one half of the global population (Rosenberg et al. 2016). A 
1970s survey produced a population estimate of 4,174 nesting pairs of Golden Eagles across the state of 
Wyoming (Phillips et al. 1984), though this is likely an overestimate due to survey biases toward high-
quality habitat (Patla et al. 2017). A 2010 to 2011 survey of eastern Wyoming and the Wyoming and 
Bighorn Basins yielded Golden Eagle nesting densities of one pair per 64.1 square miles (Olson et al. 
2015). Winter state-wide surveys produced estimates of approximately 9,000 to 14,000 individual 
Golden Eagles in Wyoming in 1972 and 1973 (Wrakestraw 1972, Higby 1975). In general, Golden Eagle 
occur at greater densities in the northwestern Great Plains than in the intermountain and Rocky 
Mountain regions (Millsap et al. 2013). 
 

Figure 18:  Range of Golden Eagle (BirdLife International and Handbook of the Birds of the World 2018). 

 
Life history and habitat 
Golden Eagles inhabit a variety of open and semi-open habitats, such as sagebrush communities, 
riparian areas, grasslands, and oak savanna (Knight et al. 1979, Fischer et al. 1984, Hayden 1984, Estep 
and Sculley 1989). The suitability of an area generally depends on the abundance of mammalian prey 
and nest sites; prey and nesting site availability ultimately determine nesting density (Hunt et al. 1995). 
Breeding and wintering habitat includes including tundra, shrublands, grasslands, woodland-brushlands, 
open coniferous forests, farmland, and riparian habitats (Kochert 1972, Baglien 1975, Kochert 1986, 
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Menkens and Anderson 1987). Golden Eagles tend to avoid urban, agricultural, and forested areas 
(Millsap 1981, Fischer et al. 1984, Craig et al. 1986, Marzluff et al. 1997). Areas grazed by livestock, 
however, do not appear to be limiting (Thelander 1974). 
 
Golden Eagles nest in pairs and may use multiple, alternate nest sites within a territory. Resident pairs 
will add material to nests year-round. New nest construction usually begins one to three months prior to 
egg-laying. Although the species primarily nests on cliffs, it will also often use trees, and occasionally 
nest on the ground (Call 1978). Observed nesting densities range from one pair per approximately 20 to 
70 square miles over regional survey areas (Phillips et al. 1984, Olson et al. 2015). At the nest scale, 
nearest neighboring occupied nests range from a minimum of less than one to over 25 miles away. Pairs 
are territorial and defend home range boundaries from conspecifics (Kochert et al. 2002). 
 
Golden Eagle hunts while soaring, perching, or flying low along the ground (Kochert et al. 2002). Golden 
Eagles primarily forage on small mammals but also consume birds, juvenile ungulates including livestock, 
canids, mustelids, carrion, and infrequently reptiles, fish, or large insects (Olendorff 1976, Gregg et al. 
1979, Bloom and Hawks 1982). Mammals generally constitute approximately 80 to 85 percent of the 
biomass consumed by Golden Eagles, and among mammals leporids and sciurids are the most preferred 
prey (Olendorff 1976, Bedrosian et al. 2017). Golden Eagle nest success has been shown to be tightly 
correlated with leporid populations (Gregg et al. 1979, Jenkins and Joseph 1984, Bates and Moretti 
1994, Steenhof et al. 1997, McIntyre and Adams 1999, Preston et al. 2017). Such a relationship has also 
been found for voles (Myodes spp., Microtus spp.) (Tjernberg 1983, Moss et al. 2012) No such 
relationship has been found for other major prey species, such as ground squirrels (e.g., Cynomys spp., 
Urocitellus spp.) (Gregg et al. 1979). Golden Eagles are typically less specialized in diet than other 
aridland raptors and are able to diversify their diets when the primary prey base declines (Gregg et al. 
1979, Steenhof and Kochert 1988). 
 
Population trends and threats 
Golden Eagle populations across western North America are overall stable, with likely local breeding 
population declines due to human-caused disturbances (Kochert and Steenhof 2002). Comprehensive 
aerial surveys of the northwestern Great Plains and Rocky Mountain and intermountain regions showed 
stable populations between 2006 and 2012, and analysis of these survey data against long-term U.S. 
Geological Survey North American Breeding Bird Survey data show likewise stable Golden Eagle 
populations in Canada and the United States since the late 1960s (Millsap et al. 2013, Nielson et al. 
2014). Localized population declines have occurred, however, at long-term study sites in the last quarter 
of the 20th century in southwestern Idaho, northeastern Colorado, and southern California (Kochert and 
Steenhof 2002). In addition, recent autumn migration counts in the intermountain region have reported 
some significant declines in migrating Golden Eagle numbers (Hoffman and Smith 2003, Farmer et al. 
2008, Smith et al. 2008). Because of its apparent stability in population, Golden Eagle is not federally 
listed for protection under the Endangered Species Act in the United States or the Species at Risk Act in 
Canada. Golden Eagle has been protected from take, however, under the Bald and Golden Eagle 
Protection Act in the United States since 1962 (16 USC 668 et seq.). 
 
Observed local Golden Eagle population declines are likely the result of loss of nesting habitat or prey 
base or direct mortality as a result of human activity. While no single factor has caused large impacts to 
the Golden Eagle range-wide, individual habitat loss and mortality factors could be cumulatively 
impactful because the species has very low reproductive rates (Nielson et al. 2016). Loss of habitat and 
prey base can occur as a result of land-use change, including urbanization and cultivation for agriculture, 
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which can result in reduced availability of nesting and perching structures and eradication of the prey 
base (Boeker 1974, Beecham and Kochert 1975, Craig et al. 1986, Nielson et al. 2016). Golden Eagles are 
sensitive to human activity near nesting sites, including the use of off-highway vehicles (Steenhof et al. 
2014). In addition, loss of shrub habitat in the intermountain region as a result of fire and the invasion of 
cheatgrass (Bromus tectorum) has resulted in reduced jackrabbit (Lepus spp.) populations, and 
associated declines in Golden Eagle reproductive success (Kochert et al. 1999). 
 
Direct mortality primarily results from electrocution on powerlines and collisions with automobiles, 
especially while feeding on roadkill, which have constituted well over half of observed Golden Eagle 
deaths since the mid-1970s. Golden Eagles are also at substantial risk of mortality from intentional 
gunshot or secondary poisoning from lead, which together constitute an additional one-fifth to one-
quarter of Golden Eagle deaths (Russell and Franson 2014). Golden Eagles are particularly susceptible to 
powerline electrocution because they often perch or nest on power poles throughout the open 
landscapes of the western United States, where alternate, natural perches are rare, and because their 
large wingspan can increase the probability of spanning wires in distribution lines (Harness and Wilson 
2001, Mojica et al. 2018). Secondary lead poisoning poses a high risk to Golden Eagles because they 
often scavenge on shot carcasses of both small and large game (Stauber et al. 2010, Katzner et al. 2018, 
Crandall et al. 2019). Secondary pesticide poisoning occasionally occurs in Golden Eagles but is not 
prevalent because the species does not often feed on fish or waterfowl in western North America; 
however, mid-20th century declines in Golden Eagles in the eastern United States, where Golden Eagles 
often prey on birds, were likely the result of such poisoning, and subsequent recoveries resulted from 
the decreased use of organochlorines since the 1970s (Farmer et al. 2008). Additional substantial 
human-caused mortality can result from collisions with wind turbines (Beston et al. 2016, Hunt et al. 
2017, Watson et al. 2018). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, low hills and occasional 
badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush (Artemisia 
tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass association 
(USDA Forest Service 2015). 
 
Several studies associated with a site in the Powder River Basin have explored Golden Eagle biology in 
portions of the TBNG (see Phillips and Beske 1981, Phillips et al. 1984, Menkens and Anderson 1987, 
Phillips and Beske 1990). An additional ongoing study is investigating recreational shooting prairie dogs 
as a source of lead poisoning in Golden Eagles and the ties between prairie dog populations and Golden 
Eagle abundance on the TBNG (Bedrosian et al. 2018a). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
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Golden Eagles are relatively abundant across much of the TBNG (see Figure 19). Nesting Golden Eagles 
are year-round residents on the TBNG, and additional migratory individuals often pass through or stay 
on the TBNG during the fall and winter (Phillips and Beske 1981, Bedrosian et al. 2018b). Golden Eagles 
in the Powder River Basin have been shown to nest at relatively high densities, with surveys from 1981 
to 1989 showing an average of 2.7 miles between nests and a landscape-scale density of one nest per 
27.8 square miles (Phillips and Beske 1990). Nesting density was highest along riparian corridors, with 
some nests within 1.5 miles of one another (Phillips and Beske 1981). The Forest Service has surveyed 
Golden Eagle nests on the TBNG for several decades. Available survey data are insufficient to show local 
population trends. The Forest Service found at least 40 active or alternate nests in active territories in 
2005 and 2008 during fairly comprehensive surveys of the grassland on the Douglas RD. The current 
population is very low, with zero active nests among 31 known Golden Eagle nest sites in the central and 
northeastern portions of the TBNG (Bedrosian et al. 2018a, Orabona 2019). Bedrosian et al. (2018a) 
observed two active nests during surveys in the central portion of the TBNG in 2018, but both were 
located on private lands adjacent to the TBNG. 
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Figure 19: Golden Eagle bird and nest observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset 
map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring 
Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
some areas of the map may not have been surveyed, and the map may not show the full distribution of the species for the specified 
time period. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River Zoological 
Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Golden Eagles are present on the TBNG year-round. Among breeding pairs, incubation can begin as early 
as late-February, most eggs have hatched by late-May, and young have fledged by mid-August (Phillips 
and Beske 1990). In northeastern Wyoming, Golden Eagles often nest in trees, especially deciduous 
trees and large ponderosa pines (Pinus ponderosa), because cliffs suitable for nesting are somewhat 
uncommon (Menkens and Anderson 1987, Phillips and Beske 1990). Golden Eagles on the TBNG nest in 
high concentrations in cottonwoods (Populus deltoides) along riparian corridors, especially Antelope 
Creek and the Dry Fork of the Cheyenne River (Phillips and Beske 1981). Golden Eagles can also 
successfully nest on artificial nesting platforms constructed in existing territories as mitigation measures 
for habitat loss around coal mines or other industrial development (Phillips and Beske 1990). Because of 
the relative paucity of suitable nesting sites, Golden Eagle territories in the area typically do not contain 
alternate nests (Phillips and Beske 1981). Golden Eagles generally have a somewhat variable diet on the 
TBNG, including jackrabbits, cottontail rabbits (Sylvilagus spp.), black-tailed prairie dogs and other 
ground squirrels (e.g., Ictidomys tridecemlineatus), Greater Sage-grouse (Centrocercus urophasianus) 
and other birds, and small canids and ungulates (Phillips and Beske 1981); however, no comprehensive 
dietary analyses have been carried out on the TBNG.  
 
The Antelope Creek and Cheyenne River riparian corridors run through Management Area 3.63, which is 
currently managed for the conservation of black-tailed prairie dogs and associated wildlife species 
(USDA Forest Service 2015; see Figure 19). The high densities of nesting eagles in this central portion of 
the TBNG likely rely to some degree on prairie dog colonies in that area as a large proportion of their 
prey base. Surveys by Orabona (2019) and preliminary observations in the study by Bedrosian et al. 
(2018a) indicate that the Golden Eagle breeding population across much of the TBNG declined 
precipitously in response to a crash in the prairie dog population due to a landscape-scale sylvatic 
plague epizootic among prairie dog colonies. This information suggests that prairie dogs may be an 
important prey item for nestling Golden Eagles on a large proportion of the TBNG. Information regarding 
leporid populations, however, was not available from those surveys, and further information may be 
necessary to assess the tightness of the dependence of Golden Eagles on prairie dog colonies in the area 
(Bedrosian et al. 2018a). 
 
 

5.3 Current status of habitat in the plan area 
 
Golden Eagle nests across the grassland in open habitats. Shrubland and mixed- or shortgrass prairie 
constitute over 98 percent of the total area of the TBNG (USDA Forest Service 2012). Trees, some 
isolated cliffs and rock outcrops, and artificial nesting platforms provide suitable nesting sites across the 
TBNG. As a result, prey base availability is the primary restriction on habitat suitability for Golden Eagle. 
No wind energy development currently exists on the TBNG, but four large surface coal mines currently 
occupy roughly 10,000 acres of the TBNG at any given time. Where coal mines disrupt nesting 
territories, artificial nesting structures and nest relocations mitigate impacts to Golden Eagle 
reproduction (Phillips and Beske 1981, Postovit et al. 1982). In addition, current management direction 
prohibits surface activity for oil and gas well development and extraction within 0.25 miles of Golden 
Eagle nest sites year-round and within 0.5 miles during the nesting season, generally averting negative 
impacts on reproduction (USDA Forest Service 2002). 
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Detailed information regarding the composition of the Golden Eagle prey base on the TBNG is 
unavailable. Current extreme lows in prairie dog populations due to an epizootic caused by sylvatic 
plague have impacted Golden Eagle populations on a large portion of the TBNG (Bedrosian et al. 2018a, 
Orabona 2019). Information regarding the current or historical status of leporid populations on the 
TBNG is unavailable. Prairie dog populations, on the other hand, have been monitored extensively on 
the TBNG since at least the 1990s. Prairie dog populations typically fluctuate considerably in response to 
management activities and sylvatic plague epizootics (see Table 21; note that not all areas of the TBNG 
were surveyed for prairie dog colony extent in any given year). Three landscape-scale plague outbreaks 
have occurred on the TBNG in 2001, 2005, and 2017. Recent growth and decline of prairie dog colonies 
on the TBNG has been extreme. The Forest Service understands 2017 and 2018 to represent the 
maximum and minimum area of prairie dog colony extent on the TBNG since the Forest Service has 
managed it; measured colony extent on National Forest System lands during those years was more than 
48,000 acres in 2017 and less than 700 acres in 2018 (note that surveys focused on Management Area 
3.63 and vicinity and did not capture the full extent or colonies across the TBNG).  
 

Table 21: Extent of black-tailed prairie dog colonies on the TBNG and adjacent lands. 

Year Acresa 

2001 22,451 

2002 4,394 

2003 5,643 

2004 9,237 

2005 15,427 

2006 5,100 

2007 3,304 

2008 3,932 

2009 2,947 

2010 4,947 

2011 9,868 

2012 17,791 

2013 23,259 

2014 26,439 

2015 29,397 

2016 36,463 

2017 75,856b 

2018 1,154 
a Data for 2001-2015 was collected in surveys conducted by the Forest Service. Data for 2016-2018 was collected in surveys 
conducted by the Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA). Surveyed locations and total area surveyed 
were not consistent from year-to-year. The TBGPEA surveys covered far more state and private land than the Forest Service 
surveys, but the Forest Service surveys were not entirely limited to National Forest System land. The TBGPEA surveys cover 
roughly the vicinity of the Category 1 habitat management area, which largely coincides with Management Area 3.63, currently 
managed to produce habitat adequate for the reintroduction of the black-footed ferret (USFS 2001). Numbers may represent 
general increase and decline in colony extent across the grassland, but do not show the true extent of prairie dog colonies 
across the TBNG in any given year, or trends in any specific locations. 
b This is combined 2016 and 2017 data. A sylvatic plague epizootic occurred in 2017. Mapping efforts for 2017 measured the 
extent of empty burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately 
before the epizootic. 
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5.4 Projected status of habitat in the plan area 
 
The availability of nest sites will likely remain stable on the TBNG, with the potential for new artificial 
nesting platforms. During the past two decades, prairie dog colonies have experienced very large swings 
in extent. Though it is difficult to predict the magnitude of maximum and minimum colony extent on the 
TBNG, the plague cycle might be expected to regularly continue. In the absence of plague or 
management intervention, prairie dog populations naturally fluctuate in size, growing and declining with 
factors such as climate, population density, and disturbances to nearby vegetation (Cincotta et al. 1987). 
The current TBNG Land and Resource Management Plan emphasizes the growth of prairie dog colonies 
on portions of the plan area designated for conservation of associated species. The plan directs the use 
of lethal control only in select situations when the expansion of prairie dog colonies threatens human 
health and safety and non-lethal control is ineffective (USDA Forest Service 2015). 
 
Though no research has examined leporid populations on the TBNG specifically, it is likely that jackrabbit 
and cottontail rabbit populations fluctuate on approximately decadal time scales, possibly causing 
additional or confounding trends in Golden Eagle abundance relative to prairie dog colony extent 
(Johnson and Peek 1984, Kochert and Steenhof 2002). 
 
The TBNG will continue to host an active energy development program. Levels of oil and gas and coal 
development on the TBNG will likely remain relatively stable, with periodic swings in activity. The levels 
of these activities fluctuate with markets and leasing policy. The number of active oil and gas wells on 
the TBNG declined by 149 between 2012 and 2017 (USDA Forest Service 2012). Road building will be 
associated with the development of new oil and gas wells, potentially resulting in additional 
fragmentation of Golden Eagle habitat. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Prairie dog control and plague – Golden Eagle populations on the TBNG were observed to decline 
substantially in correlation with a drop in prairie dog numbers after a sylvatic plague epizootic 
(Bedrosian et al. 2018a, Orabona 2019). Prairie dog management and sylvatic plague epizootics can 
cause regular contraction or eradication of prairie dog colonies across the landscape. Anthropogenic 
control measures usually include the use of rodenticides, translocation of groups of prairie dogs, and the 
creation of visual, topographic, or hydrologic barriers to which prairie dogs may have an aversion (USDA 
Forest Service 2015). Sylvatic plague has been active in prairie dog colonies on the TBNG since at least 
the 1990s, and has caused three landscape-wide epizootics since 2001. 
 
Rodenticides – Some rodenticides may pose a risk of secondary poisoning to Golden Eagles. 
Anticoagulant rodenticides, in particular, remain potent within prairie dog carcasses for up to two 
weeks, causing high risk to predators and scavengers if the carcasses are not removed from the 
environment (Ruder et al. 2011, Witmer et al. 2016). Currently, only zinc phosphide rodenticides have 
been used to poison prairie dogs on the TBNG (USDA Forest Service 1981). Contrary to anticoagulants, 
zinc phosphide poses minimal secondary poisoning risk to scavengers because residues are not retained 
at consequential levels in carcasses (Bell and Dimmick 1975, Marsh 1987, Matschke et al. 1992).  
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Recreational shooting and hunting – Golden Eagles may scavenge on the carcasses of shot prairie dogs 
and big game. This can result in the ingestion of lead ammunition, which can lead to the accumulation of 
harmful concentrations of lead in Golden Eagle individuals (Wayland et al. 2003, Pauli and Buskirk 2007, 
Stauber et al. 2010, Russell and Franson 2014, Katzner et al. 2018). A study of lead poisoning in Golden 
Eagles and other raptors on the TBNG showed that shooting did not result in considerable levels of lead 
poisoning in those birds; however, the study coincided with a period of sylvatic plague outbreak that 
decreased prairie dog densities at a time when leporids were abundant, and new shooting regulations 
on the TBNG during that time had reduced the number of shooters relative to previous years (Stephens 
et al. 2005). Recreational shooting of prairie dogs is common on the TBNG but has been prohibited in 
Management Area 3.63 and surrounding areas since 2002 (USDA Forest Service 1981, USDA Forest 
Service 2002, USDA Forest Service 2009). The State of Wyoming does not prohibit recreational shooting 
of prairie dogs on adjacent private and state lands.  
 
Electrocution – Electrocution on powerlines is a significant cause of mortality of Golden Eagles across 
much of its range (Russell and Franson 2014, Mojica et al. 2018). Electrocution has been observed as a 
cause of mortality of Golden Eagles on the TBNG, especially in association with energy development 
(Phillips and Beske 1981). 
 
Weather, climate, and climate change – Weather, moisture patterns, and vegetation growth in the 
TBNG ecotone is highly variable. Climate change models for the mixed-grass prairie ecotones at the 
western edge of the Northern Great Plains in Wyoming and Montana project higher temperatures and 
increased extreme weather events (Conant et al. 2018). Increased incidence of hot days during the late 
spring can lead to declines in nest success (Steenhof et al. 1997, Kochert et al. 2019). In addition, if 
climate change results in greater frequency of drought on the TBNG, it could reduce the availability of 
prey because of a loss of forage for small mammalian herbivores (Schmidt et al. 2018, Stephens et al. 
2018, Wiens et al. 2018).  
 
 

6. Information gaps and limitations 
 
Research regarding Golden Eagle diet composition in the plan area is needed to fully understand the 
impacts of changes in the availability of prairie dogs as a prey base on Golden Eagle abundance. 
Regarding lead poisoning, conclusive data on the significance of lead poisoning on Golden Eagle resulting 
from prairie dog prey, specifically, is not available. Ongoing research by Bedrosian et al. (2018a) may be 
able to address these questions going forward. Information on cottonwood recruitment along riparian 
corridors in the study area may be useful to understand potential changes in the availability of Golden 
Eagle nesting habitat in the future. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 22 summarize the condition of indicators that may be used to evaluate 
persistence of Golden Eagle in the plan area. Golden Eagle nesting on the TBNG is currently at very low 
levels, which have apparently resulted from a sylvatic plague epizootic among prairie dog colonies in the 
plan area. Consistent declines in prairie dog populations or the eradication of prairie dogs from portions 
of the TBNG could therefore impact Golden Eagle reproductive success. Additional threats include 
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secondary poisoning from anticoagulant rodenticides or lead ammunition. Golden Eagle is otherwise 
seemingly stable in population numbers across its range, and its range is not restricted in the plan area. 
 
Table 22: Indicators of the potential for Golden Eagle to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG is part of historic range  

Established or becoming 
established in the plan 
area 

Yes – TBNG is part of historic range; consistently surveyed and detected for at least 
the past 30 years 

Potential to be affected 
by the Plan Amendment 

Yes – Though somewhat of a generalist in diet, has been shown to have been 
affected by large declines in prairie dog populations on the TBNG 

Declining trends in 
population or habitat 

Insufficient information – Long-term population trend data are unavailable for the 
TBNG 

Restricted range No – Widespread and common across North America; TBNG fairly central to range 

Low population numbers 
or restricted ecological 
conditions 

Yes – Very low breeding population recorded on the TBNG in 2018 

Significant threats Yes – Loss of prairie dog prey base may constitute a threat to reproductive success; 
other potentially additive anthropogenic causes of mortality on the TBNG include 
powerline collisions and secondary poisoning by rodenticides or lead ammunition 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Conservation of prairie dog colonies may be important to maintaining Golden Eagle reproductive 
success, especially in the central portion of the TBNG, where Golden Eagles nest in high densities along 
riparian corridors adjacent to historically large prairie dog colony complexes. To address the potential 
for lead poisoning during where recreational shooting of prairie dogs is permitted, the TBNG could 
promote hunter education on lead toxicity and the benefits of using non-expanding lead ammunition 
(Pauli and Buskirk 2007, Sieg et al. 2009). To prevent secondary poisoning from rodenticides, the TBNG 
might consider use of zinc phosphide rather than anticoagulant rodenticides or the strict removal of any 
prairie dog carcasses poisoned by anticoagulants from locations accessible to Golden Eagles. Additional 
management actions that would benefit Golden Eagle should ensure availability of nesting sites in 
conjunction with suitable foraging habitat through the strategic placement of artificial nest platforms. 
Protection of large tracts of native prairie or grassland, retention of existing stands of trees that could 
provide nest sites, and instituting a robust monitoring program would all help to achieve these goals. 
 
In addition, to maintain avoidance of adverse effects from energy development and infrastructure, 
current stipulations associated with surface activity near Golden Eagle nests should be retained. Buffers 
and timing limitations for activity are important to avoid disturbance to existing nests (Richardson and 
Miller 1997), and where needed, nest relocations can be successful (Phillips and Beske 1981, Postovit et 
al. 1982). 
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Grasshopper Sparrow – Ammodramus savannarum 
 
1. Introduction 
 
Grasshopper Sparrow can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this species document, we present the best 
available scientific information to evaluate whether the plan amendment has the potential to cause 
substantial adverse impacts to or substantial lessened protections for Grasshopper Sparrow. The intent 
of the amendment is to modify direction for conservation of short-stature grasslands and control of 
black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Grasshopper Sparrow, 
because growth of prairie dog colonies could cause a reduction in the availability of suitable 
Grasshopper Sparrow breeding habitat in the plan area. 
 
Grasshopper Sparrow is a wide-ranging species in North America, but has faced population declines 
across its range because of the fragmentation and loss of native grassland. This habitat degradation has 
primarily resulted from agricultural, urban, and industrial development. The TBNG lies in the core of the 
Grasshopper Sparrow breeding range, and observed Grasshopper Sparrow populations have fluctuated 
widely over the past few years, though longer-term population trend data are unavailable. This 
population fluctuation is evidently negatively correlated with the extent of prairie dog colonies. 
Grasshopper Sparrow depends on the availability of large tracts of intact, native grassland of 
intermediate height. In the mixed-grass prairie ecotone of the TBNG, disturbances such as fire and 
herbivory by prairie dogs or livestock can temporarily reduce or eliminate grass height, rendering areas 
unsuitable for Grasshopper Sparrow breeding and nesting. This indicates that the plan amendment may 
affect the Grasshopper Sparrow population on the TBNG. In addition, fragmentation of grassland by oil 
and gas wells and associated transportation infrastructure likely negatively affects Grasshopper Sparrow 
populations on the TBNG. Relative to other avian grassland associates, Grasshopper Sparrow is 
especially sensitive to reductions in the total area of available habitat.  
 
 

2. Status   
 
Table 23 summarizes the current status of Grasshopper Sparrow by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 23: Current status of Grasshopper Sparrow by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide. Large range, 
extending from southern Canada to northern South America. Significant 
population declines in North America and probably elsewhere due to 
loss, degradation, and incompatible management of grassland habitat. 

NatureServe 
Wyoming state 
rank 

S4 Apparently Secure – At a fairly low risk of extirpation in Wyoming due to 
an extensive range and/or many populations or occurrences, but with 
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possible cause for some concern as a result of local recent declines, 
threats, or other factors. 

USDA Forest 
Service Region 2 
status 

Sensitive  Region 2 Regional Forester’s Sensitive Species list – Population viability is 
a concern, as evidenced by: significant current or predicted downward 
trends in population numbers or density; or significant current or 
predicted downward trends in habitat capability that would reduce the 
species’ existing distribution. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Grasshopper Sparrow as sensitive in 
Wyoming. The New Mexico, Idaho, Utah, Oregon-Washington, and 
Montana-Dakotas regions list Grasshopper Sparrow as sensitive. 

USDOI FWSb 

status 
MTBA: Protected 

Bird of 
Conservation 
Concern 

Currently protected under the Migratory Bird Treaty Act. Priority for 
conservation action as a Bird of Conservation Concern. 

WGFDc status NSS4 (Bc), Tier II Species of Greatest Conservation Need – Native Species Status rank 4 
(Bc: “vulnerable population size or restricted distribution, moderate 
limiting factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOPC  Species of Potential Concern – Appears to be secure at present, but 
because it has limited distribution as a regional or state endemic it could 
become vulnerable under large-scale changes. Species with this status 
warrant periodic checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Ammodramus savannarum (J. F. Gmelin, 1789) is the accepted name by the Integrated Taxonomic 
Information System (ITIS). The species is commonly referred to as “grasshopper sparrow,” and the 
International Ornithological Congress lists the species as Grasshopper Sparrow. ITIS recognizes twelve 
subspecies of Grasshopper Sparrow. Of the subspecies, only Ammodramus savannarum perpallidus 
(Coues, 1872) is found in Wyoming (Lepage 2016). 
 
 

4. Range-wide information 
 
Distribution and abundance 
During the breeding season, Grasshopper Sparrow is distributed across much of the eastern United 
States, Great Plains, Columbia River Basin, and northern Great Basin. The Great Plains constitute the 
core of the breeding range, where the species is more abundant (Ruth 2015). The Grasshopper Sparrow 
winter range extends from the southern United States south to Colombia and the Caribbean. Wyoming 
lies toward the western edge of the species’ breeding range (see Figure 20). Despite major population 
declines, no range contractions have been documented (Vickery 1996, Slater 2004). 
 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  134 
 

 

Figure 20: Range of Grasshopper Sparrow (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Across its range, Grasshopper Sparrow uses a broad array of open grassland intermixed with patches of 
bare ground, clumped vegetation, and sparse shrub cover (Slater 2004, Ruth 2015). In general, 
Grasshopper Sparrow prefers intermediate vegetation height. In the wetter, eastern part of the 
breeding range, Grasshopper Sparrow selects for shorter than average vegetation, while in the drier, 
western part of the breeding range, it prefers taller than average vegetation (Ruth 2015). One study in 
mixed-grass prairie in northern Montana found that Grasshopper Sparrows used areas with taller 
vegetation and minimal bare ground (Dieni and Jones 2003). In this same study, Grasshopper Sparrows 
avoided western wheatgrass (Pascopyrum smithii) and preferred blue grama (Bouteloua gracilis) (Dieni 
and Jones 2003). Another study, conducted in Minnesota, found that Grasshopper Sparrow abundance 
peaked in areas far from grassland edges, with lower than 5 percent shrub cover and lower than 10 
percent bare ground (Elliott and Johnson 2017). In territory and nest site selection, Grasshopper 
Sparrows typically look for areas that have shrubs or other taller vegetation available for singing perches 
but minimal perches and camouflaging structures for predators (Ruth and Skagen 2017). Additional nest 
site characteristics include proximity to patches of herbaceous vegetation that provide nesting material 
and concealment (Vickery 1996, Fogarty et al. 2017). Grasshopper Sparrows are ground-foragers and 
feed almost exclusively on grasshoppers (Orthoptera) during the breeding season (Vickery 1996). In 
Wyoming, these preferred vegetation conditions occur in the shortgrass and mixed-grass prairies of the 
eastern portion of the state (Keinath et al. 2010). 
 
Grasshopper Sparrow tends to require large, contiguous patches of grassland habitat, and negatively 
responds to both decreases in area of total grassland and increases in fragmentation (Herkert 1994, 
Ribic et al. 2009, Herse et al. 2018). While territory sizes are typically less than 5 acres (Slater 2004), 
Grasshopper Sparrows have a relatively strong aversion to patch edges, most likely to avoid predation 
(Ruth 2015). Grasshopper Sparrow is generally more sensitive to declines in the total amount of 
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available habitat in an area than other grassland birds (Lockhart and Koper 2018). In mixed-grass prairie 
of the northern Great Plains, Davis (2004) found preferred minimum patch size for Grasshopper Sparrow 
to be well over 300 acres, whereas Helzer (1996) found that the species will use patches greater than 
approximately 20 acres in Nebraska. Other research in the eastern part of the species’ range found that 
fragmentation was contributing to the declines in return rates and productivity, and that all available 
patches in the study area, ranging up to approximately 33 acres, were acting as population sinks for the 
bird (Balent and Norment 2003).  
 
In addition to preferring large patches of intermediate-height vegetation, Grasshopper Sparrow avoids 
recently disturbed areas in the drier, western portions of its range (Duchardt et al. 2018). In avian 
surveys in South Dakota, Montana, Wyoming, and Colorado, Grasshopper Sparrow has been uncommon 
in disturbed areas, including prairie dog (Cynomys spp.) colonies and burned areas (Agnew et al. 1986, 
Augustine and Baker 2013, Augustine and Derner 2015, Duchardt et al. 2018, Geaumont et al. 2019). In 
North Dakota, however, Grant et al. (2010) found that Grasshopper Sparrow abundance was unaffected 
by prescribed fires, and correlated negatively with the presence of taller vegetation, such as shrubs. 
Livestock grazing also has a mixed effect on Grasshopper Sparrow abundance, generally favoring the 
species in tallgrass prairie, but possibly reducing its abundance in mixed- or shortgrass systems (Wiens 
1973, Fritcher et al. 2004, Ahlering and Merkord 2016, Gennet et al. 2017). Across the range, agricultural 
and industrial development including cultivation, roads, and mining and drilling structures generally 
reduce patch size, resulting in documented reductions in Grasshopper Sparrow abundance (Thompson 
et al. 2015). 
 
Population trends and threats 
Continental trend data from the U.S. Geological Survey North American Breeding Bird Survey (BBS) 
indicate that Grasshopper Sparrow numbers experienced a statistically significant decrease of 2.52 
percent annually from 1966–2015. From 2005 to 2015, BBS data showed Grasshopper Sparrow 
populations remained more stable and no statistically significant trend was observed. In Wyoming, BBS 
trend data indicate that Grasshopper Sparrow populations remained relatively stable from 1968 to 
2015, though there has been an increase in number of observations over time (not statistically 
significant) (Sauer et al. 2017). 
 
Habitat loss and fragmentation are the greatest range-wide threats to Grasshopper Sparrow (Herse et 
al. 2018). These threats result primarily from anthropogenic disturbances such as poorly managed 
grazing, urban and agricultural expansion, and energy development (Slater 2004, Ruth 2015). Limited 
research has shown negative effects to Grasshopper Sparrow by wind turbines and oil and gas 
development. Drought is also a limiting factor, affecting grass stature and density and forage availability 
(Ruth 2015). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland (TBNG) is the plan area. The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
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sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015a). 
 
Habitat characteristics of the Grasshopper Sparrow on the TBNG are the subject of an ongoing study by 
the Thunder Basin Research Initiative, which is a collaborative research project among the University of 
Wyoming, the Thunder Basin Grassland Prairie Ecosystem Association, the United States Department of 
Agriculture Agricultural Research Service, and the Forest Service (e.g., Duchardt et al. 2016a, 2016b, 
2017, 2019).  
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
The Forest Service does not monitor Grasshopper Sparrow populations on the TBNG. Avian surveys, 
however, have consistently observed Grasshopper Sparrow across the grassland, and several databases, 
including the Forest Service’s Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and 
the citizen science birding database eBird (https://ebird.org; see Sullivan et al. 2009), contain several 
hundred records going back to the mid-20th century (see Figure 21). Despite the abundance of 
observation records, these databases do not show Grasshopper Sparrow population trends in the plan 
area. Data collected in avian surveys as part of the Thunder Basin Research Initiative in and around 
black-tailed prairie dog colonies on the TBNG showed that Grasshopper Sparrow can vary widely in 
relative abundance, from among the 10 most abundant species observed in 2015 to the 29th most 
common bird observed in 2016 (Duchardt et al. 2016a, 2016b, 2017). These surveys found a large 
increase in the raw abundance of Grasshopper Sparrow in 2018 after an outbreak of sylvatic plague 
(Yersinia pestis) caused a very large contraction in prairie dog colonies across the surveyed area 
(Duchardt, unpublished data; see Table 24). The surveys occurred in Management Area 3.63, where the 
current TBNG Land and Resource Management Plan emphasizes the growth of black-tailed prairie dog 
colonies to facilitate the reintroduction of black-footed ferret, which is an endangered prairie dog-
obligate species (USDA Forest Service 2009, 2015a). 
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Figure 21: Grasshopper Sparrow observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map 
of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic 
Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map may not 
show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as shown on 
the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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Table 24: Raw abundance of Grasshopper sparrow on transects in and around black-tailed prairie dog colonies on the TBNG, 
2015-2018 (data 2015-2017 is corrected for limited data collected in 2018) (Duchardt, C., unpublished data). 

Year Raw abundance (2018 survey subset) 

2015 26 

2016 1.5 

2017 3.5 

2018 65 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
Recent research has shown that Grasshopper Sparrow occurs at much higher densities in areas not 
disturbed by prairie dog colonies (Augustine and Baker 2013, Duchardt et al. 2018, 2019). In surveys on 
and off 32 colonies on the TBNG in 1996, Grasshopper Sparrow occurred at densities of 0.55 birds per 
square kilometer on colonies and 3.56 birds per square kilometer outside of colonies (Augustine and 
Baker 2013). Duchardt et al. (2018) similarly found that Grasshopper Sparrow occurred at significantly 
lower densities on prairie dog colonies than off prairie dog colonies. The same surveys showed an 
inverse relationship between Grasshopper Sparrow abundance and prairie dog colony extent (Duchardt, 
unpublished data). These studies suggest that Grasshopper Sparrow likely utilizes areas of the TBNG 
with taller vegetation that has not been subject to herbivory by prairie dogs. Regarding fire, Duchardt et 
al. (2018) found that Grasshopper Sparrow abundance peaked within burn perimeters of fire that had 
occurred 5 to 43 years prior to the time of surveys. This result may indicate that Grasshopper Sparrow 
benefitted from the eradication of shrubs and other woody vegetation by historical fires. While the 
effect has not been studied on the TBNG, it is likely that over the short term, fires eliminate Grasshopper 
Sparrow habitat due to the temporary shortening of vegetation height (Augustine and Derner 2015). The 
relationship between Grasshopper Sparrow abundance and current livestock grazing regimes on the 
TBNG has not been studied; however, evidence from elsewhere in the mixed-grass prairie region of the 
Grasshopper Sparrow range shows a possible negative effect when grazing shortens vegetation to levels 
unsuitable for the bird’s nesting habits (Wiens 1973, Fritcher et al. 2004).    
 
 

5.3 Current status of habitat in the plan area 
 
There are approximately 160,000 acres of grassland across the TBNG, meaning areas dominated by 
herbaceous vegetation (USDA Forest Service 2012). Within that area, Grasshopper Sparrow depends on 
large tracts of native grassland of intermediate height on the TBNG, which can be affected by herbivory, 
fire, and development of industrial, pastoral and transportation infrastructure. The extent of prairie dog 
colonies fluctuates from year-to-year as a result of management activities, epizootic outbreaks of sylvatic 
plague, and natural growth and shrinking caused by population pressure and resource availability. Rapid 
growth of prairie dog colonies can result in large-scale reductions of vegetation height, and long-term 
colony occupation can result in changes in vegetation composition away from grasses toward forbs and 
bare ground. Conversely, outbreaks of plague can result in colony die-offs of up to 99 percent, often 
resulting in regrowth of vegetation during periods of favorable growing conditions. The Forest Service 
has monitored active colony area on the TBNG annually since 2001. Outbreaks of plague have occurred 
three times since 2001, dramatically reducing the total area of active colonies each time. The most 
recent plague outbreak, in 2017, reduced the total extent of active colonies by almost 99 percent; in the 
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vicinity of Management Area 3.63, colonies dropped from nearly 76,000 acres to just over 1,000 acres 
from 2017 to 2018. 
 
While prairie dog colonies reduce available habitat for Grasshopper Sparrow on the TBNG, fire and 
grazing likely have variable effects, depending on time since disturbance. The TBNG is grazed throughout 
the year by livestock, but the degree to which grazing patterns contribute to or detract from habitat for 
Grasshopper Sparrow is largely unknown. Most fires on the TBNG occur in July and August, after the 
wetter late-spring months. These fires burn primarily in grass and sagebrush fuel types, with some fires 
occurring in ponderosa pine stands on ridgetops. Fires in grass and sagebrush are generally flashy and 
wind-driven. Ignition usually occurs during dry thunderstorm events, as a result of human activity, or 
due to sparks created by the railroad. The TBNG and nearby state and private lands have experienced an 
average of 22 fire starts per year since 2001, burning an average of approximately 3,050 acres per year 
across the landscape. The maximum acreage burned on the TBNG in any one year since 2001 was 4,259, 
in 2010. In addition to wildfires, the Forest Service conducted an average of approximately 356 acres of 
prescribed burning in priority grassland habitat between 2009 and 2015 to improve habitat for black-
tailed prairie dog and Mountain Plover (Charadrius montanus); the Forest Service has stopped 
implementing prescribed burns since that time. 
 
Development associated with energy extraction may fragment or destroy existing Grasshopper Sparrow 
habitat on the TBNG. As of August, 2017, the TBNG hosted 334 total active oil and gas wells, amounting 
to approximately 835 acres of surface disturbance. Four active coal mines on the TBNG occupy 
approximately 10,000 acres in any given year. 
   
 

5.4 Projected status of habitat in the plan area 
 
Management of prairie dog colonies is variable and subject to change as a result of the plan amendment. 
Outbreaks of plague, however, will likely continue to occur. Large transitions in area of active colonies as 
a result of plague can increase the availability of habitat for Grasshopper Sparrow on the TBNG. 
Conversely, rapid expansion of colonies can quickly result in large-scale denuding of Grasshopper 
Sparrow habitat. 
 
Cattle grazing will likely continue across the grassland at or below permitted levels. Fire will also 
continue to occur on the landscape. Though the Forest Service engages all fire starts on the TBNG with 
initial attack suppression due to the proximity of state and private lands to all areas of the TBNG, it is 
likely that several thousand acres will continue to burn annually because many fires escape or preempt 
suppression efforts. Climate change models for the mixed-grass prairie ecotones at the western edge of 
the Northern Great Plains in Wyoming and Montana project higher temperatures and increased extreme 
weather events, which will have uncertain effects on fire regimes in the region (Conant et al. 2018). 
Nonetheless, the positive effects of fire on Grasshopper Sparrow habitat as a result of reductions in 
woody vegetation are often negated because the Forest Service prioritizes the protection of sagebrush 
against fires in order to conserve habitat for sagebrush-associated species (USDA Forest Service 2015b).  
 
Levels of oil and gas development will likely continue at historical levels, with some fluctuations in 
drilling activity. The area of active coal mines will also likely remain stable in the near future. The 
magnitude of energy extraction activity on the TBNG generally shifts with markets, but the TBNG oil and 
gas leasing program is continuously active. The number of active oil and gas wells on the TBNG declined 
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by 149 between 2012 and 2017 (USDA Forest Service 2012). Active well data for 2018 and 2019 are 
unavailable.  
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Grazing management – Grasshopper Sparrow habitat may be affected negatively by intensive grazing on 
the TBNG, but the relationship has not been studied in the TBNG ecotone. Research from other areas of 
the range suggest that grazing in mixed-grass prairie may shorten vegetation below the preferred height 
for Grasshopper Sparrow nesting habitat (Wiens 1973, Fritcher et al. 2004). Wiens (1973) found that 
grazing on the mixed-grass prairie in western South Dakota significantly reduced Grasshopper Sparrow 
density relative to ungrazed areas. Also in the mixed-grass prairie of South Dakota, Fritcher et al. (2004) 
found that Grasshopper Sparrow are significantly denser in later seral stages when vegetation is taller. 
 
Prairie dog colony expansion – Abundance of Grasshopper Sparrow is negatively affected by the 
expansion of prairie dog colonies on the TBNG (Augustine and Baker 2013, Duchardt et al. 2018, 
Duchardt, unpublished data). The expansion of prairie dog colonies can occur rapidly during periods of 
drought as a result of population pressure within colonies where forage availability is low.  
 
Energy Development – There is limited information in the literature on effects from oil and gas 
development on Grasshopper Sparrow. Multiple studies, however, have found that Grasshopper 
Sparrow density declined in proximity to oil wells (Bogard and Davis 2014, Thompson et al. 2015). 
Bogard and Davis (2014), however, found that vegetation structure was more explanatory of 
Grasshopper Sparrow abundance than oil and gas well development. In a study in North Dakota, 
Thompson et al. (2015) did not find evidence that Grasshopper Sparrow avoids roads built in association 
with oil and gas wells. In general, studies on Grasshopper Sparrow in mixed- and shortgrass prairie are 
limited regarding the relationship between oil and gas development and Grasshopper Sparrow (Ruth 
2015). Despite this lack of research, studies regarding landscape fragmentation and edge effects have 
found that Grasshopper Sparrow is especially sensitive to the presence of edges and reductions in total 
available habitat relative to other grassland birds (Herkert 1994, Davis 2004, Herse et al. 2018, Lockhart 
and Koper 2018); this intolerance of habitat fragmentation and loss may indicate the potential for 
negative effects as a result of oil and gas development. In addition, several studies have documented 
negative effects of oil and gas well and road development on other, closely-related avian grassland 
obligates in the northern Great Plains, such as Baird’s Sparrow (Ammodramus bairdii) (Dale et al. 2009, 
Hamilton et al. 2011, Bernath-Plaisted 2015, Yoo and Koper 2017). 
 
Insecticides – Insecticide application, particularly for control of grasshoppers, could pose a threat to 
Grasshopper Sparrow via direct poisoning or reduction of its breeding season prey base. The Forest 
Service has occasionally treated the TBNG for grasshoppers, and the last treatment occurred in 2011. 
Several insecticides have been shown to have negative effects on the abundance of grassland bird 
populations (McEwen et al. 1972). Martin et al. (2000) found that insecticides containing carbofuran can 
result in impeded brain function in nestling Chestnut-collared Longspurs (Calcarius ornatus). No studies, 
however, have investigated the effects of insecticides specific to Grasshopper Sparrow. 
 
Fire – Wildland and prescribed fires can temporarily reduce the availability of grassland habitat for 
Grasshopper Sparrow because of the loss of vegetation structure in recently burned areas (Augustine 
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and Derner 2015). This effect, however, is short-lived, and vegetative regrowth in burned areas can 
create preferred habitat for the species after just a few years (Duchardt et al. 2018). 
 
 

6. Information gaps and limitations 
 
The demographics of Grasshopper Sparrow specific to Wyoming, including specific habitat 
requirements, especially patch size requirements, are poorly understood (Slater 2004). On the TBNG, 
more information is needed regarding the relationship between Grasshopper Sparrow and oil and gas 
well development and the relationship between Grasshopper Sparrow and different intensities and 
types of grazing. Additional needs include a better understanding of how Grasshopper Sparrow 
responds to different amounts and configurations of fire and prairie dog colonies. Long-term TBNG 
population trend data is also needed to understand Grasshopper Sparrow responses to changes in 
management in the plan area. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 25 summarize the condition of indicators that may be used to evaluate 
persistence of Grasshopper Sparrow in the plan area.  
 
Table 25: Indicators of the potential for Grasshopper Sparrow to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Observed consistently on the TBNG since the 1960s 

Potential to be affected by 
the Plan Amendment 

Yes – Depends on the presence of large tracts of grass cover of intermediate 
height; the expansion of black-tailed prairie dog colonies can fragment and 
reduce the total area of available mixed-grass habitat 

Declining trends in 
population or habitat 

Insufficient information – Long-term population trend data is unavailable; 
number of observations have recently increased, likely a result of population 
increases caused by large-scale contractions in prairie dog colony area 

Restricted range No – No documented contractions in global or local extent of range 

Low population numbers or 
restricted ecological 
conditions 

No – Population increased in 2018 with contraction of black-tailed prairie dog 
colonies 

Significant threats Yes – Habitat loss and fragmentation as a result of disturbances, including prairie 
dog colony expansion, oil and gas well development, fire, and grazing 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Unchecked prairie dog colony expansion can reduce the availability of habitat for Grasshopper Sparrow. 
Management strategies that strive to create a mosaic of habitat throughout the plan area could help to 
balance the needs of species that depend on prairie dog colonies for habitat, such as Mountain Plover 
(Charadrius montanus) and Burrowing Owl (Athene cunicularia) with those that do not, including 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  142 
 

sagebrush obligate and mixed-grass obligate species such as Grasshopper Sparrow. Regarding grazing, 
low to moderate intensity grazing and pasture rotation timed with the breeding season may benefit 
Grasshopper Sparrow. Likewise, timing of any surface-disturbing management, including application of 
insecticides, prescribed burning, and oil and gas development, is critical and should be avoided during 
the Grasshopper Sparrow breeding season (roughly May-July) (Ruth 2015). Oil and gas well and coal 
mine construction should be designed to reduce the impacts of physical infrastructure, roads, noise, and 
associated human activity, to habitat and bird activity. The development of an annual monitoring 
protocol for Grasshopper Sparrow would also be helpful to identify population trends and the effects of 
different management activities on the species. 
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Greater Sage-grouse – Centrocercus urophasianus 
 
1. Introduction 
 
Greater Sage-grouse can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for Greater Sage-grouse. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information shows that the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for the Greater-
Sage grouse, because extreme expansion in prairie dog colonies can result in small reductions in the 
total area of available sagebrush habitat on the TBNG. In addition, large reductions in the area of prairie 
dog colonies could result in increased mortality among individuals due to increased predation from large 
avian and mammalian predators that typically rely on prairie dog colonies as a prey base. 
 
Greater Sage-grouse is a large, ground-dwelling bird that inhabits sagebrush steppe ecosystems across 
western North America. The bird is a resident in all parts of its range, but uses areas with differing 
amounts of sagebrush cover during different parts of its lifecycle. Overall, however, the species requires 
large, continuous tracts of sagebrush and is very sensitive to loss or fragmentation of sagebrush canopy 
at both landscape and local scales. Primary threats to Greater Sage-grouse across its range and on the 
TBNG include fragmentation and removal of sagebrush as a result of fire and energy development and 
infrastructure. Predation and noise pollution has also increased as a result of anthropogenic 
disturbances. Because of these threats, state and federal land management agencies across the species’ 
range have implemented conservation plans intended to protect the species from natural and 
anthropogenic disturbances. The Forest Service has existing management direction as part of a 
statewide amendment to land and resource management plans for forest units that host Greater Sage-
grouse leks, including the TBNG. 
 
The expansion of prairie dog colonies is an additional disturbance that can result in some removal of 
sagebrush due to increased herbivory. Sagebrush typically does not occur or occurs at extremely low 
densities in prairie dog colonies. Because the plan amendment may change prairie dog management, 
small changes to the extent of available habitat for Greater Sage-grouse could result. The total observed 
extent of prairie dog colonies on the TBNG from all years totals less than eight percent of the area of 
sagebrush prioritized for protection under the Greater Sage-grouse management plan, and the extent of 
prairie dog colonies is typically much less than six percent of the priority habitat management area in 
any one year. An additional potential effect of changes in prairie dog management could be increased 
predation on Greater Sage-grouse by large mammalian and avian predators that typically use the 
resident prairie dog population as their primary prey base. The impacts of serving as an alternative prey 
base, however, are likely minimal due to the historical long-term presence of these predators in the plan 
area and the availability of other small mammals as alternative prey bases. 
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2. Status   
 
Table 26 summarizes the current status of Greater Sage-grouse by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
 
Table 26: Current status of Greater Sage-grouse by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G3G4 Species ranges from Vulnerable to Apparently Secure – A range rank is assigned 
due to uncertainty about the species’ status. At moderate to fairly low risk of 
extinction range-wide. Widely distributed and still relatively common in the 
core of the range in western and central North America. Range has contracted 
significantly. Abundance has declined, primarily as a result of loss, 
fragmentation, and degradation of sagebrush habitat; rate of decline decreased 
significantly after 1985, but the number of males per lek and the number of 
active leks continue to decline, and the species is significantly threatened by 
loss, fragmentation, and degradation of sagebrush habitat now and for the 
foreseeable future. 

NatureServe 
Wyoming 
state rank 

S4 Apparently Secure – At fairly low risk of extirpation in Wyoming due to an 
extensive range and many populations or occurrences, but with possible cause 
for some concern as a result of local recent declines, threats, or other factors. 

USDA Forest 
Service 
Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species List – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends in 
population numbers or density; or significant current or predicted downward 
trends in habitat capability that would reduce the species’ existing distribution. 

USDOI BLMa 
Wyoming 
status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to downward 
trends that threaten the viability of the species; or population is dependent on 
ecological refugia on BLM lands that are threatened with alteration. 

USDOI FWSb 

status 
ESA: 
Formerly 
Candidate 
 
MBTA: 
Protected 
 
Bird of 
Conservation 
Concern 

Petitioned for listing range-wide under the Endangered Species Act three times 
from 2002 to 2003 (80 FR 59859). Found not warranted in 2005, but later 
reversed and found warranted but precluded in 2010 (70 FR 2244-2282, 75 FR 
13910-14014). Warranted because of habitat fragmentation as a result of 
energy development, agriculture, conifer encroachment, wildland fire, and 
invasive species. Subsequent state and federal efforts to implement protections 
for sagebrush resulted in sufficient justification for a not-warranted for listing 
determination in 2015. Proposed rule to list the Bi-State distinct population 
segment in California and Nevada as threatened open for public comment 
beginning in April 2019 (84 FR 14909-14910). Also protected range-wide under 
the Migratory Bird Treaty Act. Priority for conservation action as a Bird of 
Conservation Concern. 

WGFDc 
status 

NSS4 (Bc), 
Tier II 

Species of Greatest Conservation Need – Native Species Status rank 4 (Bc: 
“vulnerable population size or restricted distribution, moderate limiting 
factors”); Tier II (“moderate priority”). 

Natural 
Heritage 
Programd 
status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level due to 
rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 
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3. Taxonomy 
 

Centrocercus urophasianus (Bonaparte, 1827) is the accepted name by the Integrated Taxonomic 
Information System (ITIS). Synonyms include Centrocercus urophasianus urophasianus (Bonaparte, 
1827) and Centrocercus urophasianus phaios Aldrich, 1946. Common names include “greater sage 
grouse,” “sage grouse,” and “greater sage-grouse.” The International Ornithological Congress lists the 
species as Sage Grouse; however, the Forest Service and other federal and state agencies refer to the 
species as Greater Sage-grouse. ITIS does not recognize any subspecies of Greater Sage-grouse; 
however, ITIS formerly recognized two distinct subspecies, including the eastern subspecies 
Centrocercus urophasianus urophasianus (Bonaparte, 1827) and the western subspecies Centrocercus 
urophasianus phaios Aldrich, 1946. In 2010, the U.S. Department of the Interior Fish and Wildlife Service 
(USFWS) found that the separation of the eastern and western subspecies was invalid. 
 
 

4. Range-wide information 
 
Distribution and abundance 
Greater Sage-grouse is a ground-dwelling bird unique to the shrubsteppe region of western North 
America. Greater Sage-grouse is a non-migratory, year-round resident across its range. Greater Sage-
grouse historically inhabited 13 western U.S. states and three Canadian provinces, but the species has 
declined across its range and now occupies approximately 56 percent of its historic range. It is currently 
found in 11 states and two Canadian provinces (80 FR 59857-59942; see Figure 22). Despite these 
declines, in 2015, the USFWS concluded that Greater Sage-grouse remains relatively abundant and well-
distributed across its range (80 FR 59857-59942). The core of the species’ range lies in the Great Basin, 
the Wyoming Basin, and the northwestern portion of the Great Plains. Wyoming contains a higher 
Greater Sage-grouse population and more sagebrush habitat than any other state in the species’ range. 
The state is home to 43 million acres of sagebrush, an estimated 37 percent of the Greater Sage-grouse 
population, and more leks than any other state (USDOI Fish and Wildlife Service 2013).  
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Figure 22: Current range of Greater Sage-grouse (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Greater Sage-grouse is a sagebrush obligate, requiring large areas of healthy, unbroken sagebrush to 
thrive (Burkhalter et al. 2018). A variety of sagebrush structural stages and associated herbaceous 
components provide different seasonal habitats. Sagebrush is essential year-round, but is particularly 
important during late fall and winter when the Greater Sage-grouse use it for food and cover.  
 
For breeding, Greater Sage-grouse use gaps in the sagebrush cover called leks, where males gather in 
groups to engage in strutting displays between March and May. Leks are small sites that have less 
herbaceous and shrub cover than surrounding habitats (Hanna 1936, Patterson 1952, Hartzler 1972, 
Giezentanner and Clark 1974, Wallestad 1975, Dingman 1980, Autenrieth 1981, Klott and Lindzey 1989). 
Leks are often natural breaks in sagebrush cover, but they also may be associated with altered habitats 
such as cultivated fields, airstrips, gravel pits, and roads (Tate et al. 1979, Connelly et al. 1981, Gates 
1985). Greater Sage-grouse generally exhibit high site fidelity during the breeding season (Dunn and 
Braun 1985, Schroeder and Robb 2003, Fremgen et al. 2017). 
 
Greater Sage-grouse typically place nests in shaded areas under overhanging sagebrush or residual grass 
cover. Gibson et al. (2016b) found that nest-site selection is critical to chick survival. Nest sites are 
usually free of protective vegetation on at least two sides to permit females to escape predators (Griner 
1939, Batterson and Morse 1948). Greater Sage-grouse build nest bowls on the ground in relatively soft 
soil and line the nest with leaves, small twigs, and feathers from the female's brood patch (Batterson 
and Morse 1948, Petersen 1980, Autenrieth 1981). Average sagebrush height at nest sites can range 
from 36 to 79 centimeters, and sagebrush cover can range from 15 to 38 percent (Patterson 1952, 
Klebenow 1969, Wallestad 1975, Petersen 1980, Autenrieth 1981, Wakkinen 1990, Gregg et al. 1994, 
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Sveum et al. 1998). Relatively high residual grass cover is usually also a feature of nest sites (Klebenow 
1969, Wakkinen 1990, Connelly et al. 1991, Fischer 1994, Sveum et al. 1998). More recent studies, on 
microhabitat selection, however, question the relative importance of previously accepted conclusions 
regarding the relationship between nest success and understory herbaceous vegetation height due to 
biases stemming from the timing of nest surveys (Gibson et al. 2016a, Coates et al. 2017, Smith et al. 
2018a). Smith et al. (2018a) did not find a strong relationship between grass height and nest survival for 
Greater Sage-grouse. 
 
Greater Sage-grouse are ground foragers that utilize open areas surrounded by sagebrush (Hupp and 
Braun 1989). Greater Sage-grouse eat numerous species of sagebrush, including big sagebrush 
(Artemisia tridentata), little sagebrush (Artemisia arbuscula), silver sagebrush (Artemisia cana), and 
prairie sagewort (Artemisia frigida) (Remington and Braun 1985, Welch et al. 1988, Welch et al. 1991, 
Myers 1992). During the spring and summer, succulent forbs and insects become important additional 
food sources (Bendire 1982). Insects and forbs are especially critical food for young birds during this 
time, while adults forage predominately on forbs and sagebrush during the spring (Patterson 1952, Drut 
et al. 1994, Pyle and Crawford 1996). Forbs provide are a critical nutritional resource for females prior to 
the onset of nesting (Barnett and Crawford 1994).  
 
Population trends and threats 
Greater Sage-grouse has long been recognized as a species of concern due to observed population 
declines and the species’ strict reliance on sagebrush habitats, which have faced loss and fragmentation 
across western North America. A large body of literature regarding threats to sage-grouse was captured 
and reviewed in the 2015 USFWS 12-month finding on the petition to list the species (80 FR 59857-
59942). These include conversion, degradation, and fragmentation of sagebrush habitats through solid 
and liquid mineral extraction development, renewable energy development, infrastructure 
development, wildland fire, agriculture, invasive species encroachment, grazing, urbanization, conifer 
encroachment, drought and climate change, recreation. Predation, disease, hunting, and pollution can 
additionally impact populations.  
 
In 2018, the U.S. Geological Survey (USGS) initiated a review of research regarding threats to Greater 
Sage-grouse that had been published since 2015 (Hanser et al. 2018). This literature review found that 
new research for the most part corroborated or built upon existing knowledge. For example, discrete 
anthropogenic activities, such as oil and gas well development, agriculture, and transmission lines all 
have significant negative impacts on nearby leks, and existing regulations to protect Greater Sage-
grouse will maintain current rates of decline, rather than reverse declines. Diffuse anthropogenic 
activities, including livestock grazing, predation, and noise can also result in effects to sage-grouse 
population, though the effects of livestock grazing are dependent on intensity and seasonality. Fire and 
invasive species pose a final major threat to Greater Sage-grouse through the reduction of sagebrush 
habitat area, and recent research shows anticipated increases in fire activity with climate change 
(Hanser et al. 2018).  
 
Since the USGS report, some new research has been published, similarly corroborating existing 
knowledge about threats to Greater Sage-grouse. For example, further research has shown the negative 
effects of oil and gas well development on Greater Sage-grouse populations (Burkhalter et al. 2018, 
Ramey et al. 2018). New research has also continued to demonstrate negative effects of transmission 
line proximity on leks and nest sites (Gibson et al. 2018, Kohl et al. 2019). The direct effects of livestock 
grazing remain somewhat equivocal or dependent on the nature of the grazing (Smith et al. 2018b), but 
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the effects of range improvements for livestock, including water tanks and fences have negative effects 
on nest success (Cutting et al. 2019). Each of these anthropogenic disturbances tends to increase 
opportunities for predation by corvids or raptors (Dinkins et al. 2014, Gibson et al. 2018, O’Neil et al. 
2018), or is associated with roads or construction that may cause noise that may disturb nests or lek 
displays (Blickley et al. 2012). Recent research has also furthered understanding of the relationship 
between Greater Sage-grouse and fire; birds may continue to use burned areas following a fire, but will 
generally experience lower nest and female survival rates in the burned area relative to unburned areas 
(Foster et al. 2019). West Nile virus was a prevalent threat to Greater Sage-grouse when the disease first 
spread to the west, but recent research shows that the bird has since developed a level of resistance 
(Conover and Roberts 2016). 
 
Greater Sage-grouse population trends are deduced using male bird counts on leks during the breeding 
season after most females have established nests. Overall populations are difficult to determine 
because counts generally include only males. Trends can be determined using lek counts (Fedy and 
Doherty 2011). Population numbers typically cycle over time, on the order of approximately one decade 
or less, and tend to correlate positively with annual precipitation (Fedy and Doherty 2011, Coates et al. 
2018). Populations also tend to vary with climate, as driven by large-scale atmospheric teleconnections, 
including the Pacific Decadal Oscillation (Ramey et al. 2018). In addition, populations trend differently at 
different scales, with larger, central populations often growing while smaller, peripheral populations or 
populations subject to local disturbances shrink (Edmunds et al. 2018, Burkhalter et al. 2018). Range-
wide, Greater Sage-grouse populations have declined significantly since the mid-20th century, when lek 
counts began to be implemented regularly on a broad scale (Garton et al. 2015, WAFWA 2015). The 
range-wide rate of population decline has slowed in recent years, but populations at the edge of the 
range are declining more rapidly than interior populations (80 FR 59868). Populations at the far western 
and northeastern periphery of the range in Oregon, California, Montana, northeastern Wyoming, and 
the Dakotas have seen more rapid declines in recent years (WAFWA 2015). In Wyoming, population 
trends have been variable since the mid-1990s, depending on local factors (Edmunds et al. 2018). 
 
These threats and observed population declines have resulted in protections by government agencies 
across the species’ range, and contributed to the voluminous literature regarding the bird and the 
conservation status listings by several non-governmental organizations. Canada, which contains 
approximately two percent of the total Greater Sage-grouse range, listed the species as threatened in 
1997 under the Species at Risk Act, and subsequently changed that listing to endangered in 1998, 
implementing a suite of protections for nests, eggs, and habitat, and criminalizing take of the species. 
Alberta and Saskatchewan offer additional province-level protections for the species (80 FR 59930-
59931).  
 
In the United States, where populations are far larger, the species’ status has undergone a series of 
federal reviews and legal challenges, and several western states and federal land management agencies 
have implemented plans to protect the bird and its habitat. The USFWS first recognized Greater Sage-
grouse as a species possibly in need of regulation in 1985, when it identified the putative western 
subspecies (Centrocercus urophasianus phaios) as a Category 2 candidate species (50 FR 37958). After 
the category 2 designation was discontinued, the USFWS received eight petitions between 1999 and 
2005 to list Greater Sage-grouse or distinct populations of Greater Sage-grouse under the Endangered 
Species Act (80 FR 59859). A listing under the Endangered Species Act would trigger the implementation 
of strong federal protections for species individuals and its habitat. Though it received several petitions 
to list subspecies and distinct populations of the Greater Sage-grouse, the USFWS has found that only 
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the Bi-State distinct population segment, which inhabits an inter-mountain area along the border of 
California and Nevada, to be valid and warrant consideration separately from any petitions to list the 
species range-wide (75 FR 13911-13915, 80 FR 59860-59864). In 2013, the USFWS published a proposed 
rule to list the Bi-State distinct population segment as threatened, but later withdrew this proposed rule 
in 2015 (78 FR 64327-64384, 80 FR 22827-22866). The withdrawal of the proposed rule was challenged 
in U.S. District Court, and the proposed rule was opened again for comment in 2019 (84 FR 14909-
14910). The USFWS found a Columbia Basin distinct population segment to warrant listing in 2001, but 
later concluded that it did not qualify as a distinct population segment (66 FR 22984-22994, 80 FR 
59860-59864). Range-wide, the USFWS found Greater Sage-grouse to be not warranted for listing in 
2005, but was challenged in court and found the species to be warranted but precluded by higher 
priority listing actions in 2010. In 2015, the agency once again reversed its decision and found the 
species not warranted for listing because of the implementation of protection plans among several U.S. 
states and federal land management in the intervening years (80 FR 59857-59942). This series of 
actions, in sum, shows that Greater Sage-grouse has long been the subject of concern and considered 
for regulatory status across its range, but that range-wide the species is not at immediate risk of 
extinction, despite numerous threats.  
 
State and federal land management plans aim to protect Greater Sage-grouse across its range to 
prevent a trend toward listing under the Endangered Species Act. The States of Colorado, Idaho, 
Montana, Nevada, North Dakota, Oregon, South Dakota, Utah, and Wyoming and the Forest Service and 
the U.S. Department of the Interior Bureau of Land Management (BLM) have coordinated in the 
development of a regulatory plan for the bird. The plans generally place restrictions on disturbances to 
sagebrush, including oil and gas well development, mines, roads, livestock grazing, and wildland and 
prescribed fire. With some variation in strictness among plans, they include seasonal timing restrictions 
on activity, limitations on the density of development, buffers around leks, and required design features 
on infrastructure and structures in mapped habitat management areas (80 FR 59857-59942). The 
coordinated process resulted in the delineation of broad-scale Management Zones and the designation 
of priority habitat for conservation in each state and on federally managed lands across the species’ 
range (see Figure 23). 
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Figure 23: Range-wide distribution of Greater Sage-grouse with priority areas for conservation and management zones, as 
designated by the Western Association of Fish and Wildlife Agencies Conservation Strategy for Greater Sage-grouse (see Stiver et 
al. 2006). The TBNG is in Management Zone 1, in the northeastern portion of Wyoming. Map created by the U.S. Department of 
the Interior Fish and Wildlife Service, accessible at https://www.fws.gov/greatersagegrouse/maps.php. 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015a).  
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5.1 Distribution, abundance, and population trend in the plan area 
 
Though the TBNG lies near the eastern edge of the Greater Sage-grouse’s range, the species is a 
common, year-round resident on the TBNG. Greater Sage-grouse observations tend to concentrate in 
clusters of suitable habitat in and around leks (see Figure 24). The Forest Service has monitored active 
leks on the TBNG since the 1960s. Forest Service lek surveys on the TBNG have been relatively 
comprehensive since the mid-2000s and provide crude measures of raw abundance and lek activity. The 
surveys are not based on a probabilistic sample, however, and cannot be used to infer the true number 
of birds within the TBNG. Thirty-eight total leks have been surveyed on the TBNG. Between 2007 and 
2017, 28 to 36 leks were surveyed. The maximum number of active leks counted was 23 in 2007. During 
the same time frame, a minimum of 14 leks were active in 2015. Raw numbers of bird observations 
ranged from nearly 1,700 in 2007 to fewer than 500 in 2014 (see Table 27). State and private lands 
adjacent to the TBNG also include many active leks, approximately equaling the count on the TBNG in 
any given year. 
 
Table 27: Lek survey results on the Thunder Basin National Grassland. 

Year Leks 
Surveyed 

Leks 
Active 

Birds 
Observed 

Total 
Independent 
visits 

Birds 
Observed 
Per Visit 

2007 30 23 1692 113 15.0 

2008 29 22 1407 118 11.9 

2009 28 17 1187 140 8.5 

2010 32 22 751 129 5.8 

2011 35 18 749 127 5.9 

2012 35 18 741 139 5.3 

2013 34 16 546 115 4.7 

2014 36 16 334 114 2.9 

2015 31 14 551 111 5.0 

2016 36 16 713 125 5.7 

2017 33 15 797 112 7.1 

 
 
Broader-scale population trend estimates show relatively stable populations for leks in within priority 
habitat management areas in the TBNG from 2000 to 2015, though leks outside of priority habitat 
management areas show declining abundance (Edmunds et al. 2018). Burkhalter et al. (2018) reported 
similar findings of stable populations in the TBNG priority habitat management areas for from 2006 to 
2013 (Burkhalter et al. 2018). Expectations for future populations have been shown to be likely to 
experience further declines, rather than remain stable. Using a population risk analysis for the Powder 
River Basin in Montana and Wyoming, which encompasses the TBNG, Garton et al. (2015) found a low 
probability of quasi-extirpation risk in the region (i.e., falling below the effective population size of 50) of 
5.8 percent projected out to 2043, but by 2113, potential threats would increase the probability of 
quasi-extirpation to 98.8 percent. Falling populations outside of priority habitat management areas may 
have contributed to these dire predictions for populations in the Powder River Basin. In any case, they 
indicate the need for continued efforts to enhance conservation for the species.  
 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  156 
 

 
Figure 24: Greater Sage-grouse bird observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset 
map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring 
Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, the Wyoming Game and Fish Department, and the eBird Basic Dataset 
(https://ebird.org/data/download). Note that the map does not show locations of leks. Note that Management Area 3.63 as 
shown on the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Large areas of sagebrush are critical for Greater Sage-grouse life cycles in all parts of the species’ range, 
including the TBNG. Greater Sage-grouse use large, continuous areas of sagebrush for nesting, feeding, 
and wintering habitat. For breeding, Greater Sage-grouse use gaps in sagebrush of a few acres or smaller 
as leks. In the Powder River Basin in Montana and Wyoming, in which sample sites likely reflect similar 
ecological conditions to those on the TBNG, Doherty et al. (2010) found that birds preferred sagebrush 
habitat in smoother terrain and avoided conifer, grassland, and riparian habitats. Doherty et al. (2008), 
in the same study area, found that Greater Sage-grouse avoid breaks in sagebrush at scales up to 
approximately 1,000 acres for riparian areas and over 150 acres for coniferous stands and rugged 
terrain. At the local scale, very dense sagebrush was critical food and cover in winter, even though less 
dense sagebrush was preferred for nest sites (Doherty et al. 2010). Doherty et al. (2014) found that nest 
success was positively correlated with grass height in the Powder River Basin (but see Smith et al. 
2018a). 
 
On the TBNG, sagebrush habitat commonly interfaces with grasslands dominated by herbaceous 
vegetation. In the absence of disturbance, sagebrush can slowly colonize an area, but disturbances are 
common and can result in the extirpation of sagebrush for long periods of time. Black-tailed prairie dog 
colonies and areas that have burned in wildland or prescribed fire are generally free of sagebrush 
(Connell et al. 2018). Black-tailed prairie dog colonies on the TBNG contain significantly reduced shrub 
cover and density relative to adjacent areas without colonies because prairie dogs clip the vegetation 
(Baker et al. 2013, Connell et al. 2018). Sagebrush recovers from fire to a mature canopy on the order of 
several decades to over one century (Baker 2006). 
 
Anthropogenic activity can result in reduced availability and suitability of Greater Sage-grouse habitat, 
usually by fragmenting or removing sagebrush cover, increasing opportunities for predation, or 
increasing noise disturbance. Oil and gas well development, range improvements for livestock, surface 
coal mining, and roads are all common anthropogenic disturbances to Greater Sage-grouse habitat on 
the TBNG.  
 
 

5.3 Current status of habitat in the plan area 
 
The TBNG is located at the eastern edge of the sagebrush steppe. Over 330,000 acres of sagebrush 
habitat exists on the planning unit (USDA Forest Service 2012). The Forest Service and the State of 
Wyoming have designated more than 228,000 acres of the TBNG as priority habitat management area 
for conservation for the Greater Sage-grouse, and nearly the remainder of the TBNG is either general 
habitat management area or connectivity habitat management area. The designation of priority habitat 
management area indicates areas that have the highest habitat value for conservation of Greater Sage-
grouse populations and serve as a rough proxy for high quality Greater Sage-grouse habitat. Connectivity 
habitat management area indicates priority habitat that acts as a known migration corridor to connect 
populations. Priority habitat management and connectivity habitat management areas match Sage-
grouse Core Areas and Connectivity Areas, as designated by the State of Wyoming (see Figure 25). 
General habitat management areas encompass the remainder of the known occupied habitat, but are 
not priorities for conservation and have fewer regulatory restrictions on anthropogenic activity. 
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Across the landscape, sagebrush cover and density is lower in this region than in many other areas of 
the sagebrush steppe (Duchardt et al. 2018). In a comprehensive ecosystem assessment of much of the 
southeastern portion of the TBNG and adjacent state and private lands, Haufler et al. (2008) found that 
vegetative composition and structure outside of prairie dog colonies was strongly dependent on the 
amount and timing of both fire and livestock grazing. In particular, canopy coverage of big sagebrush 
increased with the number of years since the last fire. Fire exclusion over the course of the 20th century 
caused an increase in extent of areas with greater than 10 percent sagebrush canopy cover on the 
vegetated portions of the landscape; these sagebrush areas increased from approximately six percent to 
16 percent of the total landscape over that time. In addition, the understory composition of the areas 
with high sagebrush canopy cover has changed over time to have fewer native grasses and forbs due to 
the introduction of moderate and heavy levels of cattle grazing. These areas historically experienced 
little grazing because native ungulates chose to graze in non-shrubby parts of the landscape (Haufler et 
al. 2008). 
 
Limits to sagebrush extent on the TBNG include other non-fire disturbances, such as development 
associated with oil and mineral extraction, range improvements, and herbivory associated with black-
tailed prairie dog colonies (Hethcoat and Chalfoun 2015, Connell et al. 2018). As of August, 2017, the 
TBNG hosted 334 total active oil and gas wells, amounting to approximately 835 acres of surface 
disturbance. The development of oil and gas wells entails associated road building, which creates breaks 
in sagebrush that can be intolerable to lekking or nesting birds. Four active coal mines on the TBNG 
occupy approximately 10,000 acres in any given year. Livestock grazing, which is nearly pervasive on the 
TBNG, also involves the creation of landscape features that may disturb sagebrush or enhance 
opportunities for predation. These include fences and water tanks, which occur throughout the TBNG at 
relatively low densities, but may have some small impacts on Greater Sage-grouse populations. Fences 
can often result in fatal collisions, and both fences and water tanks can result in increased predation 
opportunities, especially for avian predators. 
 
Black-tailed prairie dog colonies can also disturb sagebrush habitat, because prairie dogs clip sagebrush 
at the interface between a colony and sagebrush habitat. According to surveys by the Forest Service and 
the Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA), the extent of black-tailed prairie 
dog colonies has varied over the past two decades, often with colony growth followed by rapid colony 
die-offs caused by epizootic outbreaks of sylvatic plague (Yersinia pestis). The greatest measured extent 
of prairie dog colonies on the TBNG was greater than 48,000 acres, while the smallest measured extent 
of prairie dog colonies on the TBNG was less than 1,000 acres. At their greatest measured extent, 
approximately 14,000 acres of prairie dog colonies occupied priority habitat management areas for 
Greater Sage-grouse, which is the equivalent of approximately 6 percent of that priority habitat. 
Considering the total of all prairie dog colonies ever observed on the TBNG, all historic colonies occupied 
less than 8 percent of priority sagebrush habitat. Prairie dog colony growth usually occurs in areas with 
low visual obstruction, and expansion into sagebrush habitat usually occurs only under rare conditions 
of high population pressure within adjacent colonies. 
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Figure 25: State of Wyoming Sage-grouse Core Areas Version 4 map. Habitat management area designations are shown in red 
and orange, and the Thunder Basin National Grassland Administrative boundary is shown in green. On National Forest System 
lands within Wyoming, core areas correlate with priority habitat management areas. General and connectivity habitat areas are 
named as such on National Forest System lands. 

 
 

5.4 Projected status of habitat in the plan area 
 
Threats to the Greater Sage-grouse across its range have resulted in coordinated protections for 
sagebrush habitat on state and federal lands. For the Forest Service, sagebrush management on the 
TBNG is currently directed by the Greater Sage-grouse Record of Decision for Northwest Colorado and 
Wyoming, which has designated priority and general habitat management areas and connectivity 
habitat (USDA Forest Service 2015b). The amendment implemented restrictions on disturbances to 
sagebrush habitat, including fire, livestock grazing, infrastructure and roads, recreation, energy 
development, and oil and mineral extraction. 2019 revisions to the amendment will better align the 
Forest Service Greater Sage-grouse Record of Decision with the State of Wyoming’s Sage-Grouse 
Executive Order that came into effect following the completion of the original Forest Service Record of 
Decision (State of Wyoming 2015). 
 
The State of Wyoming has implemented further regulatory protections for the species that apply on 
state and private lands adjacent to the TBNG as part of the State’s Greater Sage-grouse Conservation 
Strategy (State of Wyoming 2015). Candidate Conservation Agreements with Assurances (CCAAs) are 
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agreements between non-federal landowners and the USFWS that identify and implement effective 
conservation measures on non-federal land for species that could become listed under the Endangered 
Species Act. CCAAs assure the landowners that no additional restrictions to activity on their land will 
take effect if the species in question become listed. To prevent listing of the Greater Sage-grouse under 
the Endangered Species Act, the State of Wyoming has an umbrella CCAA for Greater Sage-grouse 
habitat on non-federal ranch lands throughout Wyoming, under which landowners may voluntary work 
with the USFWS to implement conservation measures for Greater Sage-grouse (USDOI Fish and Wildlife 
Service 2012). The Thunder Basin Grasslands Prairie Ecosystem Association also has a CCAA that is 
specific to species that depend on grassland and sagebrush ecosystems, including Greater Sage-grouse. 
The Thunder Basin CCAA covers 11.2 million acres of habitat on non-federal lands in Montana and 
Wyoming (TBGPEA and USDOI Fish and Wildlife Service 2017). These CCAAs help to build cross-boundary 
protection for Greater Sage-grouse that will enhance the potential viability of populations of the bird 
that inhabit the TBNG. 
 
Despite extensive regulatory protections for Greater Sage-grouse in and around the TBNG, some threats 
will inevitably continue. Energy extraction and associated roads and fire continue to be major 
disturbances to sagebrush in the plan area. The TBNG hosts an active energy development program. 
Levels of oil and gas leasing and coal mining will likely remain stable with periodic swings in activity 
going forward. The levels of these activities fluctuate with markets and leasing policy. The number of 
active oil and gas wells on the TBNG declined by 149 between 2012 and 2017 (USDA Forest Service 
2012). Road building is strongly associated with the development of new oil and gas wells. Livestock 
grazing is another activity that may result in disturbance due to range improvements. Levels of livestock 
grazing will likely remain stable on the TBNG, and the number of fences and water tanks will not 
substantially change. 
 
The Forest Service expects a continuation of the average annual fire extent on the TBNG, given a 
commensurate continuation of current suppression capacity and policy. The TBNG and adjacent state 
and private lands experienced an average of 22 fire starts per year since 2001, burning an average of 
approximately 3,050 acres per year across the landscape. The maximum acreage burned on the TBNG in 
any one year was 4,259, in 2010. The Forest Service engages all fire starts on the TBNG with initial attack 
suppression due to the proximity of state and private lands to all areas of the TBNG. Since 1988, at least 
7,700 acres protected as priority sagebrush habitat for Greater Sage-grouse by the State of Wyoming 
have burned on the TBNG. Over the past decade, approximately 4,000 acres of what is now designated 
as priority habitat management area has burned. Given the dispersion of recorded burns across the 
TBNG and known fire return intervals in sagebrush and grassland ecosystems, it is likely that all acres of 
the TBNG have burned at some point historically (Baker 2006; Porensky, L., personal communication). In 
addition to wildfires, the Forest Service conducted an average of approximately 356 acres of prescribed 
burning in what is now priority habitat management area between 2009 and 2015 to improve habitat 
for black-tailed prairie dog and Mountain Plover (Charadrius montanus); the Forest Service has stopped 
implementing prescribed burns in sagebrush habitat since that time.  
 
The Forest Service expects all these trends to continue, meaning approximately 400 acres of priority 
habitat management areas on the TBNG may burn annually in the future, with the possibility for a 
higher area burned given uncertainties in future climate, weather, and suppression capabilities and 
policies. Climate change models for the mixed-grass prairie ecotones at the western edge of the 
Northern Great Plains in Wyoming and Montana project higher temperatures and increased extreme 
weather events, which will have uncertain effects fire regimes in the region (Conant et al. 2018). The 
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presence of annual bromes (e.g. Bromus tectorum and Bromus arvensis) does not appear to increase the 
frequency of fire in sagebrush habitat on the TBNG as it has in the Great Basin region (Porensky and 
Blumenthal 2016). 
 
Prairie dog colonies will likely continue to experience large swings in extent with outbreaks of plague. 
Though it is difficult to predict future magnitude of maximum and minimum colony extent on the TBNG, 
the plague cycle might be expected to continue, causing periodic, large-scale shrinking of active 
colonies. In addition, colonies are subject to regular management that curtails or encourages growth. 
Given the historic annual maximum of six percent occupation of priority sagebrush habitat by prairie dog 
colonies, it is unlikely that swings in prairie dog colony extent will have consequential effects on 
sagebrush habitat. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Several entities have ranked threats to Greater Sage-grouse by region. For example, the Northeast 
Wyoming Sage-Grouse Working Group identified the top five stressors and threats to Greater Sage-
grouse in eastern Wyoming as 1) oil, gas, and coal-bed natural gas development, 2) weather, 3) 
vegetation management, 4) invasive plants, and 5) parasites and disease (TBGPEA and USDOI Fish and 
Wildlife Service 2017). The USFWS Conservation Objectives Team report identified threats in the Powder 
River Basin. Widespread threats identified in the report included invasive species, energy development, 
mining, infrastructure, grazing, and recreation. Localized threats included sagebrush elimination, fire, 
conifer encroachment, and urbanization (USDOI Fish and Wildlife Service 2013). TBGPEA identified, 
more locally to the TBNG, that the top five stressors and threats to Greater Sage-grouse are 1) invasive 
species, 2) drought and climate change, 3) inappropriate grazing management, 4) energy development, 
and 5) predation (TBGPEA and USDOI Fish and Wildlife Service 2017). We expand upon the identified 
threats below. 
 
Energy infrastructure and development – Energy development and associated infrastructure is one of 
the most significant threats facing Greater Sage-grouse in the eastern portion of its range. The 2015 
listing decision by the USFWS showed that over one-fifth of existing Greater Sage-grouse habitat in the 
northern Great Plains could be affected by future non-renewable energy development (80 FR 59890). 
Taylor et al. (2012) suggested that if energy development continues, future viability of Greater Sage-
grouse populations in northeast Wyoming will be compromised. State and federal management plans 
have implemented regulations on energy development that will likely reduce but not eliminate negative 
effects in Greater Sage-grouse populations and habitat, and the future declines will likely occur (Hanser 
et al. 2018, 80 FR 59890). Other negative effects of energy infrastructure, including well structures, 
powerlines, and roads, beyond the loss of sagebrush, include increased predation on both nests and 
individual birds (Dinkins et al. 2014, Gibson et al. 2018). In addition, noise pollution from mine, well, or 
road activity can interfere with lekking vocalizations (Blickley et al. 2012). Reservoir construction 
associated with oil and gas wells can facilitate mosquito (Culex spp.) breeding and the potential for the 
spread of West Nile virus (Walker et al. 2007). 
 
Fire and invasive species – Fire directly reduces sagebrush cover and causes declines in the abundance, 
nest success, and survival rate of Greater Sage-grouse (Smith and Beck 2017, Foster et al. 2019). On the 
TBNG, Wyoming big sagebrush is easily destroyed by fire and can take longer than fifty years to 
reestablish (Lesica et al. 2008). Wildland fire may begin to cause increasingly larger losses of sagebrush 
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habitat if climate change causes increases in temperature and fuel availability that alter the frequency 
and intensity of the natural fire regime (Hanser et al. 2018). The invasive annual brome cheatgrass 
(Bromus tectorum), which is highly flammable, directly displaces native grasses and forbs and increases 
fire risk and intensity (TBPGEA and USDOI Fish and Wildlife Service 2017). On the TBNG, however, the 
positive feedback loop between cheatgrass and wildland fire is not as strong as has been observed in the 
Great Basin, and cheatgrass has not spread as widely as it has in other parts of the Greater Sage-grouse 
range (Porensky and Blumethal 2016).   
 
Grazing and herbivory – The greatest potential impact to Greater Sage-grouse from livestock grazing on 
the TBNG is through increased predation as a result of range improvements, including water tanks and 
fences (Cutting et al. 2019). Water tanks for livestock can increase potential for West Nile virus, degrade 
nesting habitat quality, and decrease habitat through sagebrush removal and overgrazing. Fencing can 
increase mortality and cause further habitat fragmentation (Beck and Mitchell 2000, Connelly et al. 
2004, Crawford et al. 2004, Cagney et al. 2010). Livestock grazing effects on species composition and 
structure on the TBNG are minimal due to the moderate intensities permitted and practiced across the 
landscape that are intended to maintain moderate height herbaceous cover. Black-tailed prairie dogs 
are a native herbivore and colonizer that can enter sagebrush and remove the canopy as they seek out 
new territory. Colonies are associated with low sagebrush densities and canopy cover due to browsing 
by livestock, wildlife, and prairie dogs within colonies (Baker et al. 2013, Connell et al. 2018). Colony 
expansion into sagebrush is limited, however, and typically occurs only under extreme cases of 
population pressure within colonies. 
 
Predation – Greater Sage-grouse serve as part of the prey base for mammalian and avian predators on 
the TBNG. When alternative prey populations such as prairie dogs are limited, coyotes (Canis latrans), 
Golden Eagles (Aquila chrysaetos), and hawks (Buteo spp.) may rely on Greater Sage-grouse for prey, 
somewhat reducing populations. The presence of raptors can often interfere with lekking males. Overall, 
these predators likely minorly influence Greater Sage-grouse populations because the predators have 
not increased in prevalence. Smaller predators that have increased in population with anthropogenic 
disturbance such as corvids have had a larger impact on Greater Sage-grouse populations via nest 
depredation (Conover and Roberts 2016). 
 
Disease – West Nile Virus has been known to decrease Greater Sage-grouse survivorship in Wyoming 
and Montana (Naugle et al. 2004, 2005, Walker et al. 2007), with profound impacts on the Powder River 
Basin population (USDOI Fish and Wildlife Service 2013). Walker et al. (2007) found low to moderate 
annual infection rates (four to 29 percent) and recommend reduction of artificial waters sources that 
support breeding mosquitos. Also in the Powder River Basin, Walker et al. (2004) attributed short-term 
declines in lek attendance by both male and female birds to an outbreak of West Nile virus. More recent 
research has shown, however, an increasing resistance to the virus among Greater Sage-grouse, which 
has ameliorated the severity of the threat (Conover and Roberts 2016). 
 
Weather, climate, and climate change – Extreme precipitation during the nesting season can cause 
short-term dips in Greater Sage-grouse populations by decreasing nest success (Smith et al. 2018b). 
Climate change may cause an increase in the occurrence of extreme weather events on the TBNG, thus 
increasing the potential for extreme weather during the nesting season (Conant et al. 2018). On the 
other hand, increases in average precipitation could benefit Greater Sage-grouse by increasing 
vegetative cover around nests (Coates et al. 2018). In general, the impacts of climate change on Greater 
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Sage-grouse are highly uncertain, with the most likely negative effects due to increased wildland fire 
frequency in sagebrush habitat due to a hotter climate (McKelvey and Buotte 2018).  
 

6. Information gaps and limitations 
 
Additional information on population demographics and genetic connectivity is needed to better address 
spatial and temporal habitat needs, especially regarding populations that may become disconnected 
from the remainder of the range, facing genetic decline and potentially extirpation, resulting in shrinking 
of the species’ distribution. This may eventually be a threat on the TBNG because it lies at the far eastern 
edge of the species’ range. In addition, while the Forest Service has observed that black-tailed prairie 
dog colonies on the TBNG expand into sagebrush habitat, the extent to which colonies expand into or 
compete with other species that use sagebrush habitat has not been documented in the literature. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 28 summarize the condition of indicators that may be used to evaluate 
persistence of Greater Sage-grouse in the plan area. Several threats to Greater Sage-grouse exist across 
the plan area. These threats have resulted in the creation of state and federal protections for the 
species’ habitat across its range. While reductions in the area of prairie dog colonies on the TBNG could 
result in greater predation on Greater Sage-grouse, the impacts to the Greater Sage-grouse population 
would be minimal.  
 
Table 28: Indicators of the potential for Greater Sage-grouse to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – Regularly detected in surveys; TBNG is part of historic range 

Established or 
becoming established 
in the plan area 

Yes – Consistently surveyed and detected in the area that is now the TBNG since the 
late 1940s 

Potential to be affected 
by the Plan 
Amendment 

Yes – Black-tailed prairie dog colonies interface with sagebrush habitats, and the two 
habitats are typically mutually exclusive; reduction of prairie dogs can result in 
greater predation on Greater Sage-grouse by raptors and coyotes 

Declining trends in 
population or habitat 

Yes – Populations on the TBNG largely have been stable since 2000, though 
peripheral local populations have faced decline and projections indicate the potential 
for extirpation over the next century; fragmentation to sagebrush as a result of 
anthropogenic activity continues to restrict local habitat availability 

Restricted range Yes – Restricted to sagebrush habitat, which has declined range-wide; the TBNG lies 
at the eastern edge of the Greater Sage-grouse range 

Low population 
numbers or restricted 
ecological conditions 

Yes – Substantial population numbers, but extremely vulnerable to local and 
landscape-scale changes in sagebrush abundance due to intolerance of 
anthropogenic disturbance 

Significant threats Yes – Oil and gas development and associated infrastructure; loss of habitat due to 
fire; predation; potential increases in drought, fire, or extreme weather due to 
climate change 
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8. Suggested management actions to support the key ecological conditions 
 
To enhance sagebrush habitat, management actions should adhere to the direction found in the Greater 
Sage-grouse Record of Decision for Northwest Colorado and Wyoming (see USDA Forest Service 2015b). 
The direction found in the Greater Sage-grouse Record of Decision aims to mitigate disturbances to 
sagebrush habitat by restricting or reducing the occurrence of fire, livestock grazing, infrastructure and 
roads, recreation, energy development, and oil and mineral extraction in sagebrush ecosystems. 
Avoiding the complete removal of sagebrush during any management activity is a critical component of 
habitat conservation for sagebrush-dependent species because of the long regeneration time of 
sagebrush and the potential for invasion by non-native species post-disturbance (Baker 2006). In 
addition, reseeding using non-native grasses to enhance forage should be avoided, because non-native 
grasses can alter disturbance regimes and competitively exclude the recovery of sagebrush. 
 
The TBNG would also benefit from developing a probabilistic sample design so it can more accurately 
describe population demographics and fluctuations. Setting population triggers or thresholds would 
support adaptive management actions and alert managers if a need for change might be necessary. 
Similarly, this could be done for ecological conditions. Habitat-based occupancy models using empirical 
data could also be used in a predictive capacity to evaluate tradeoffs between different management 
alternatives. 
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Loggerhead Shrike – Lanius ludovicianus 
 
1. Introduction 

 
Loggerhead Shrike can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the plan amendment has the potential to cause 
substantial adverse impacts to or substantial lessened protections for Loggerhead Shrike. The intent of 
the amendment is to modify direction for conservation of short-stature grasslands and control of black-
tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland 
(TBNG). The available information indicates that the plan amendment does not have the potential to 
cause substantial adverse impacts to or substantially lessen protections for Loggerhead Shrike.  
 
Loggerhead Shrike populations across the species’ range have declined substantially since the beginning 
of the 20th century, primarily in the northeastern United States, Great Lakes region, and Canada. 
Wyoming is centrally located in the species’ breeding range, and populations are seemingly stable or 
slightly declining in the state. Loggerhead Shrike depends on the presence of four habitat attributes: 
scattered trees or shrubs for nesting substrate; elevated perches for hunting and courtship activities; 
open pasture or prairie with some bare ground for foraging; and thorny trees or barbed wire fences for 
impaling prey. These habitat requirements have led some researchers to conclude that range-wide 
population declines have resulted from urbanization, reforestation, and the upscaling and 
mechanization of agriculture, which has resulted in homogenization of large areas of grassland. These 
land-use changes are not occurring at a meaningful magnitude on the TBNG, and it is likely that 
Loggerhead Shrike populations in the plan area are stable. Maintenance of a mosaic of disturbed and 
undisturbed sagebrush and mixed-grass prairie habitat on the TBNG will likely provide for the 
persistence of Loggerhead Shrike. Habitat associations for Loggerhead Shrike, however, remain 
understudied in the plan area, and populations should be monitored for response to any changes in 
management as a result of the proposed plan amendment. 
 
 

2. Status   
 
Table 29 summarizes the current status of Loggerhead Shrike by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 29: Current status of Loggerhead Shrike by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G4 Apparently Secure – At moderate risk of extinction range-wide. Still 
widespread and common in some areas but has been declining 
throughout North America since the 1960s and perhaps earlier. The 
decline is particularly severe in the northeastern and north-central 
regions. The species is now extirpated from most of the Northeast, and 
is nearly extirpated from Minnesota, Wisconsin, and Michigan. Part of 
the decline can be attributed to reforestation and loss of open habitat 
and thus represents a return to pre-settlement conditions when shrikes 
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were probably absent from much of the heavily forested northern 
states. However, the decline has proceeded beyond what can be 
explained by habitat loss, as much suitable habitat remains unoccupied 
in most northern states. Further, decline has been recorded in all 
regions of the country, even those with much open habitat. Thus, the 
decline remains unexplained. Pesticides, loss of wintering habitat 
quality, and dependency on roadside habitat with high predation 
pressure have been suggested as possible causes. Research to unravel 
the cause of decline and to identify critical habitat features is needed.  

NatureServe 
Wyoming state 
rank 

S4S5 Species ranges from Apparently Secure to Secure – A range rank is 
assigned due to uncertainty about the species’ status in Wyoming. At 
fairly low to no risk of extirpation in Wyoming.  

USDA Forest 
Service Region 2 
Status 

Sensitive  Region 2 Regional Forester’s Sensitive Species list – Population viability is 
a concern, as evidenced by: significant current or predicted downward 
trends in population numbers or density; or significant current or 
predicted downward trends in habitat capability that would reduce the 
species’ existing distribution. 

USDOI BLMa 
Wyoming status 

Sensitive  Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or 
population is dependent on ecological refugia on BLM lands that are 
threatened with alteration. 

USDOI FWSb 

status 
MTBA: Protected 
 
Bird of 
Conservation 
Concern 

Protected under the Migratory Bird Treaty Act. Priority for conservation 
action as a Bird of Conservation Concern. 

WGFDc status NSS4 (Bc), Tier II Species of Greatest Conservation Need – Native Species Status rank 4 
(Bc: “vulnerable population size or restricted distribution, moderate 
limiting factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Lanius ludovicianus Linnaeus, 1766 is the accepted name by the Integrated Taxonomic Information 
System (ITIS). The species is commonly referred to as “loggerhead shrike,” and the International 
Ornithological Congress lists the species as Loggerhead Shrike. The species may also be known 
colloquially as “butcherbird” (Yosef 1996). ITIS recognizes eight subspecies of Loggerhead Shrike. Of 
these subspecies, only Lanius ludovicianus excubitorides (Swainson, 1832), is found in Wyoming 
(Faulkner 2010). 
 
 

4. Range-wide information 
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Distribution and abundance 
The Loggerhead Shrike’s range extends from southern Canada to southern Mexico and from the Pacific 
to Atlantic coasts (Yosef 1996; see Figure 26). Wyoming is located in the south-central portion of the 
breeding range. While Loggerhead Shrike is a year-round resident across much of its range, more 
northern populations of the species, including those breeding in Wyoming, migrate southward in the 
winter. In Wyoming, Loggerhead Shrike breeds statewide at lower altitudes. Knight (1902) described the 
species as an abundant summer resident in Wyoming below 8,000 feet. More recently, Scott (1993) 
considered it a common summer resident, and Dorn and Dorn (1999) described it as a “somewhat 
common” summer resident. 
 

Figure 26: Range of Loggerhead Shrike (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Loggerhead Shrikes generally inhabit open country with scattered trees and large shrubs, often at lower 
elevations relative to the surrounding topography (Yosef 1996, Dorn and Dorn 1999). Important habitat 
requirements include: scattered trees, shrubs, or low bushes for nesting substrate; elevated perches for 
hunting and courtship activities; foraging areas comprised of open, short vegetation with some relatively 
bare areas; and thorny trees or barbed wire fences for impaling prey (Pruitt 2000, Lauver et al. 2002). 
The intermixing of each habitat component in a mosaic is consistently important to Loggerhead Shrikes 
(Pruitt 2000). These attributes are most often found in sage-steppe, prairie, desert scrub, pinyon-juniper 
woodlands, and pine savannas across the species’ range, and historically the species has more 
consistently occupied the southern and drier western portions of its current range where these 
ecosystems occur (Cade and Woods 1997, Pruitt 2000). In a study that measured vegetation 
characteristics suitable for Loggerhead Shrike throughout the Great Basin shrub-steppe and the Great 
Plains grasslands, abundance of Loggerhead Shrike was positively correlated with shrub cover, bare 
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ground, and the average height of emergent forbs and shrubs; conversely, abundance was negatively 
correlated with grass cover (Rotenberry and Wiens 1980).  
 
The relationship between Loggerhead Shrike abundance and disturbance is not well-studied, but the 
species seems to use pastures and small agricultural tracts with windbreaks when available (Armbruster 
1983, Duerr et al. 2015, Froehly et al. 2019). The presence of human activity generally does not reduce 
Loggerhead Shrike abundance given the availability of nesting and foraging habitat, and disturbance as a 
result of oil and gas well development has not been shown to negatively affect Loggerhead Shrike 
(Armbruster 1983, Duerr et al. 2015). Large-scale row-crop agricultural, often devoid of nearby trees and 
shrubs, and the irrigation of formerly dry prairie can reduce the availability of habitat for Loggerhead 
Shrike (Armbruster 1983). In some areas, including sage-steppe ecosystems, fire may cause a reduction 
in available habitat due to loss of woody shrubs for nesting and perching (Humple and Holmes 2006). In 
addition, the species can be sensitive to declines in prey populations (Grant et al. 1991). 
 
Loggerhead Shrikes typically nest on the edges of patches of woody vegetation to take advantage of 
adjacent open, herbaceous areas for foraging (Michaels and Cully 1998). Nest sites include both shrubs 
and trees, and range in height above ground to over seven feet (Yosef 1996). Preferred tree or shrub 
species for nest sites can vary widely depending on region (Yosef 1996), but in the sage-steppe of Idaho, 
Loggerhead Shrike most often used sagebrush (Artemisia tridentata sspp.), and rarely nested in trees 
(Woods and Cade 1996). Loggerhead Shrikes use perches to forage on small mammals, birds, 
amphibians, reptiles, and insects, and they prefer high, bare trees or shrubs for perching (Yosef 1996, 
Becker et al. 2009).  
 
Population trends and threats 
Recent range contractions and declines in Loggerhead Shrike abundance have occurred in many areas of 
North America and in several different types of habitat since the early 20th century. These declines, 
however, likely followed a period of rapid, post-settlement expansion of the species’ range with the 
clearing of large areas of forested land in the eastern and northeastern United States (Cade and Woods 
1997). Data from the U.S. Geological Survey North American Breeding Bird Survey (BBS) show 
statistically significant annual declines of 2.78 percent from 1966 to 2015 and 1.86 percent from 2005 to 
2015 (Sauer et al. 2017). In the dry western portions of the species’ range, including Wyoming, the 
species has not experienced similar large-scale range contractions or rates of decline, likely due to 
increases in agricultural lands or lower rates of land-use change (Cade and Woods 1997). BBS survey 
data from Wyoming are non-significant but show declining numbers of observations for the periods 
1968 to 2015 and 2005 to 2015 (Sauer et al. 2017). 
 
Specific factors responsible for the species’ range-wide declines are not yet clear, but overall, the 
species is sensitive to loss of grassland area (Froehly et al. 2019). Suggested causes include pesticide 
contamination and habitat loss as a result of changes in land use practices, especially urbanization and 
the mechanization and upscaling of agriculture (Anderson and Duzan 1978, Armbruster 1983, 
Kridelbaugh 1983, Yosef 1996, Wiggins 2005).  
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
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Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe, with topography of flat plains, steep but low hills, and occasional 
badlands. This transitional landscape is the range limit for many grassland and sagebrush bird species 
(Duchardt et al. 2018). Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015a). 
 
The only research specific to the TBNG regarding Loggerhead Shrike comes from an ongoing study by 
the Thunder Basin Research Initiative, which is a research partnership between the University of 
Wyoming, the Thunder Basin Grasslands Prairie Ecosystem Association, the U.S. Department of 
Agriculture Agricultural Research Service, and the U.S. Department of Agriculture Forest Service (e.g. 
Duchardt et al. 2016a, 2016b, 2017, 2019). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
The Forest Service does not monitor Loggerhead Shrike populations on the TBNG. Several hundred 
observations of the species are recorded, however, in the Forest Service’s Enterprise Data Warehouse, 
the Wyoming Natural Diversity Database, and the eBird citizen science birding database 
(https://ebird.org/; see Sullivan et al. 2009). These databases contain regular sightings dating back to 
the late 1960s. Overall, the record is not complete enough to show local population trends. 
 
In general, Loggerhead Shrike is somewhat common on the TBNG. 2015 to 2017 avian survey data from 
the Thunder Basin Research Initiative show an observed relative abundance ranging from 0.85 percent 
to 1.3 percent, equating to the 14th and 11th most commonly observed bird in the survey area (Duchardt 
et al. 2016a, 2016b, 2017). Loggerhead Shrike occurs widely across the TBNG (see Figure 27). 
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Figure 27: Loggerhead Shrike observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic 
Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map may not 
show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as shown on 
the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Loggerhead Shrikes breed in a wide variety of open habitats including native and non-native grasslands, 
sagebrush, and other areas with a scattering of shrubs, trees, and bare ground (Wiggins 2005). Duchardt 
et al. (2018) studied habitat associations among several bird species on the TBNG and found that 
Loggerhead Shrikes were associated with greater topographic roughness and slope and higher minimum 
temperatures. On the TBNG, these site characteristics likely correlate to the presence of shrubs and 
trees for nest sites and foraging perches, because rougher topography often indicates a drainage where 
riparian shrubs and cottonwood galleries grow (Duchardt et al. 2018). Outside of drainages, woody 
vegetation is less common. Much of the woody vegetation available for Loggerhead Shrike nesting sites, 
including sagebrush-dominated habitat and drainages, occur in relatively undisturbed areas across the 
landscape. Sagebrush may be particularly important for providing nesting sites on the TBNG based on 
evidence from other parts of the species’ range. For example, in a shrub-steppe ecosystem in Idaho, 
Woods and Cade (1996) found that Loggerhead Shrike selects sagebrush more often than other shrubs 
or nearby trees for nest sites.  
 
Minimal connection has been found between common grassland disturbances and Loggerhead Shrike 
abundance. On the TBNG, fire and expanding black-tailed prairie dog colonies may remove sagebrush 
from areas. The relationship between Loggerhead Shrikes and grazing is unclear, but it is unlikely that 
livestock grazing would directly affect Loggerhead Shrike habitat because Loggerhead Shrikes are not 
sensitive to herbaceous vegetation structure in foraging areas. Duchardt et al. (2018) did not find any 
significant differences in Loggerhead Shrike densities on or off burned areas or on or off prairie dog 
colonies; however, based on site level variables, Loggerhead Shrikes likely occur on the periphery of 
burned areas and prairie dog colonies where perches may allow good lines of visibility for foraging in the 
sparsely vegetated interiors of the disturbed areas. Edge effects may indicate the importance of a 
mosaic of disturbed and undisturbed lands to Loggerhead Shrike. The relative importance of each 
disturbance and the total area of disturbed area to nesting area has not been shown in the literature. In 
addition, across its range, Loggerhead Shrike habitat choice is still poorly understood, and many 
apparently suitable areas are unoccupied by the species (Froehly et al. 2019). 
 
 

5.3 Current status of habitat in the plan area 
 
The TBNG is a mosaic of disturbed and undisturbed grassland and sagebrush habitat. Over 330,000 acres 
of the grassland is sagebrush habitat (USDA Forest Service 2012). All of this area has likely burned at 
some point historically, but sagebrush canopy recovers slowly, on the order of 50-120 years (Baker 
2006). Since 2001, approximately 3,050 acres of the TBNG and adjacent private and state lands have 
burned annually. Currently, the entirety of the TBNG is permitted for livestock grazing, and pastures are 
generally grazed at or below permitted levels. Black-tailed prairie dog colonies fluctuate in total area 
annually. Since the introduction of sylvatic plague (Yersinia pestis) in 2001, prairie dog colonies have 
experienced periods of growth, followed by rapid decline during plague outbreaks. The maximum and 
minimum observed colony extent on the TBNG are more than 48,000 acres in 2017 and fewer than 750 
acres in 2018, following a plague outbreak. These observed extents are less than the true grassland-wide 
total because of limits to the surveyed area. Colonies have historically concentrated in the area 
designated as Management Area 3.63 under the current TBNG Land and Resource Management Plan 
(USDA Forest Service 2002). The TBNG also contains large surface coal mines, which actively disturb a 
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total of approximately 10,000 acres. The active coal mines would not provide habitat for Loggerhead 
Shrike. 
 
 

5.4 Projected status of habitat in the plan area 
 
The mosaic of disturbed and undisturbed habitat will likely persist across the TBNG with some 
fluctuation in annual area burned and the extent of prairie dog colonies. The degree of these 
fluctuations in relation to the total area of the TBNG will likely have minimal effect on Loggerhead Shrike 
populations, though true habitat dependencies in the plan area are understudied and changes in the 
magnitude of disturbance could impact the species in unforeseen ways. 
 
The area of sagebrush habitat across the TBNG will likely remain relatively stable. Threats to the Greater 
Sage-grouse, which is a sagebrush obligate, across its range have resulted in protections for sagebrush 
habitat on state and federal lands. Sagebrush management on the TBNG is currently directed by the 
Greater Sage-grouse Amendment to the TBNG Land and Resource Management Plan (USDA Forest 
Service 2015b). The amendment implements restrictions on disturbances to sagebrush habitat, including 
fire, livestock grazing, infrastructure and roads, recreation, energy development, and oil and mineral 
extraction. 
 
While sagebrush is protected from fire, and fire is generally suppressed across the TBNG because of the 
proximity of all areas of the TBNG to state and private land, some fire will likely burn in the plan area 
annually. A continuation of the recent fire regime would result in approximately 3,050 acres of the TBNG 
burning annually in wildland fires. The maximum acreage burned on the TBNG in any one year was 
4,259, in 2010. Since 1988, at least 7,700 acres protected as priority sagebrush habitat for Greater Sage-
grouse by the State of Wyoming have burned on the TBNG. Over the past decade, approximately 4,000 
acres of priority sagebrush habitat have burned. In addition to wildfires, the Forest Service conducted an 
average of approximately 365 acres of prescribed burning in what is now priority sagebrush habitat 
between 2009 and 2015; the Forest Service has stopped implementing prescribed burns in sagebrush 
habitat since that time. 
 
Prairie dog colonies will likely continue to experience large swings in extent with outbreaks of plague. 
Though it is difficult to predict future magnitude of maximum and minimum colony extent on the TBNG, 
the plague cycle might be expected to continue, causing periodic, large-scale shrinking of active 
colonies. In addition, colonies are subject to regular management that curtails or encourages growth.   
 
Grazing across the grassland will likely continue at or slightly below permitted levels with little change in 
intensity or season of use. The area of active coal mines in the plan area will likely not change in the 
foreseeable future. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Insecticides – There is extensive evidence of negative effects of insecticides on Loggerhead Shrikes 
(Yosef 1996). Declines in Loggerhead Shrike populations coincided with the introduction of 
organochlorines in the United States and Canada (Yosef 1996). High levels of organochlorines have been 
found in Loggerhead Shrikes, potentially reducing eggshell thickness or affecting development of young 
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(Anderson and Duzan 1978). However, insecticide concentrations measured in Loggerhead Shrike eggs 
have decreased over two decades while populations have continued to decline, indicating that 
insecticides have not been the sole cause Loggerhead Shrike population declines (Herkert 2004). 
 
Weather, climate, and climate change – Climate change may cause an increase in the occurrence of 
extreme weather events on the TBNG (Conant et al. 2018). Increased frequency of severe weather may 
lead to greater rates of nest loss (Collister and Wilson 2007). In general, the impacts of climate change 
on Loggerhead Shrike on the TBNG are highly uncertain, with the most likely negative effects due to 
increased wildland fire frequency in sagebrush habitat as a result of a hotter climate (McKelvey and 
Buotte 2018). In other parts of the range, increasing temperatures have been shown to have resulted in 
advances in phenology and increased rates of nest predation (Borgman and Wolf 2016). 
 
Predation – Loggerhead Shrike nests can be subject to predation by rodents, birds, and snakes (Collister 
and Wilson 2007, Heath et al. 2008). The impact of predation on Loggerhead Shrike nests on the TBNG 
has not been studied. 
 
 

6. Information gaps and limitations 
 
There is a strong need to understand the causes of Loggerhead Shrike population declines throughout 
the range. While some research has identified the total area of habitat as a limiting factor (e.g., Froehly 
et al. 2019), some areas of seemingly suitable habitat remain unused by Loggerhead Shrike. The habitat 
associations of the species and its relationships with different disturbances across its range need to be 
better understood to facilitate management of the species’ habitat. On the TBNG, Loggerhead Shrike 
habitat associations have been studied minimally (e.g. Duchardt et al. 2018). The relationship between 
Loggerhead Shrike and grazing has not been well-researched in the Great Plains region. In addition, more 
abundance data is needed in the plan area to determine population trends. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 30 summarize the condition of indicators that may be used to evaluate 
persistence of Loggerhead Shrike in the plan area.  
 
Table 30: Indicators of the potential for Loggerhead Shrike to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Regularly observed since at least the late 1960s 

Potential to be affected by the 
Plan Amendment 

No – Loggerhead Shrike depends on a mosaic of vegetation cover types across 
the landscape, rather than the presence or absence of prairie dog colonies 

Declining trends in population 
or habitat 

Insufficient information – No population trend data available for the TBNG; 
currently declining throughout its range 

Restricted range No – Widely distributed 

Low population numbers or 
restricted ecological conditions 

No – Relatively abundant on the TBNG, but possibly dependent on sagebrush 
habitat as a significant portion of a landscape ecosystem mosaic 
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Significant threats No – Current disturbances on the TBNG do not pose a significant threat to 
Loggerhead Shrike; loss of habitat as a result of land-use change is not a 
significant threat on the TBNG 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management actions to support Loggerhead Shrike populations on the TBNG include maintaining the 
mosaic of sagebrush and mixed-grass prairie habitat across the landscape through the protection of 
sagebrush habitat, prairie dog colonies, and regular grazing and fire regimes. Hands et al. (1989) 
suggested that burning may be used to provide dense herbaceous cover and prevent woody vegetation 
from dominating an area, but cautioned against burning too frequently and eliminating all trees and 
shrubs. Management direction in the Greater Sage-grouse Record of Decision for Northwest Colorado 
and Wyoming (see USDA Forest Service 2015b) will provide for the protection and enhancement of 
sagebrush habitat in the plan area. The Greater Sage-grouse Record of Decision restricts and reduces the 
occurrence of fire, livestock grazing, infrastructure and roads, recreation, energy development, and oil 
and mineral extraction in sagebrush ecosystems. 
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Long-billed Curlew – Numenius americanus 
 
1. Introduction 
 
Long-billed Curlew can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for the species. The intent of the 
amendment is to modify direction for conservation of short-stature grasslands and control of black-
tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland 
(TBNG). The available information shows that the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Long-billed Curlew, because 
individuals may be shot on prairie dog colonies that are subject to recreational shooting. 
 
Long-billed Curlew is a large shorebird that breeds in shortgrass and mixed-grass grasslands across the 
western United States and southwestern Canada. Disjunct breeding population centers occur in the 
eastern Columbia River Basin and northern Great Basin, central Montana and southern Alberta and 
Saskatchewan, western Nebraska and South Dakota, and at the confluence of Colorado, New Mexico, 
Oklahoma, and Texas. The species nests in very short herbaceous vegetation, but moves into somewhat 
taller mixed-grass vegetation after chicks have fledged for brood rearing. Historically, these mosaic 
habitat conditions resulted from the occurrence of regular disturbances that shortened grass in portions 
of the landscape, including fire and high intensity herbivory by native ungulates and prairie dogs. During 
the late 19th and early 20th centuries, hunting and land use conversion for agriculture resulted in large 
population declines, and the eastern portion of the breeding range shrunk considerably. More recently, 
population declines have occurred in the Great Plains breeding centers in Nebraska, South Dakota, 
Colorado, New Mexico, Oklahoma, and Texas. Meanwhile, in the shrubsteppe breeding centers west of 
the Rocky Mountains, Long-billed Curlew is benefitting from the habitat conditions created by the 
spread of the invasive brome, cheatgrass (Bromus tectorum). 
 
Little research exists regarding the habitat requirements or population history of Long-billed Curlew on 
the TBNG or in eastern Wyoming. While the TBNG lies near the breeding center in western Nebraska 
and South Dakota, Long-billed Curlew has seldom used the TBNG as a breeding site at least since 
observation records begin the mid- to late-20th century. Though the species is uncommon on the TBNG, 
suitable brood-rearing habitat is available on large-portions of the grassland as a result of moderate 
livestock grazing in mixed-grass prairie. Nesting habitat is sparser, as the two disturbances that can 
create suitable nesting habitat, fire and prairie dogs, are heavily managed and limited to a small portion 
of the landscape. Because of the species’ very low usage of the landscape in general, it is unknown to 
what degree any changes in the amount of fire or prairie dog colonies would affect the breeding 
population there. Long-billed Curlews likely occasionally occupy prairie dog colonies on the TBNG, and 
where recreational shooting occurs on prairie dog colonies, Long-billed Curlews could be shot, causing 
mortality to individuals. 
 
 

2. Status   
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Table 31 summarizes the current status of Long-billed Curlew by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
 
Table 31: Current status of Long-billed Curlew by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk of extinction range-wide due to a very 
extensive range, abundant populations or occurrences, and little to no 
concern from declines or threats. Some uncertainty about this rank may 
exist. 

NatureServe 
Wyoming state 
rank 

S3S4 Species ranges from Vulnerable to Apparently Secure – A range rank is 
assigned due to uncertainty about the species’ status in Wyoming. At 
moderate to fairly low risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is 
a concern, as evidenced by: significant current or predicted downward 
trends in population numbers or density; or significant current or 
predicted downward trends in habitat capability that would reduce the 
species’ existing distribution. 

USDOI BLMa 
status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or 
population is dependent on ecological refugia on BLM lands that are 
threatened with alteration. 

USDOI FWSb 

status 
ESA: Formerly 
Category 2 
Candidate 
 
MTBA: Protected  
 
Bird of 
Conservation of 
Concern 

Identified as a Category 2 candidate species under the Endangered 
Species Act in 1982 because of potential for listing under the 
Endangered Species Act with a need for further information before 
making determination (47 FR 58458). Found not warranted for listing in 
1991 because it was more abundant than previously thought (56 FR 
58811). Currently protected under the Migratory Bird Treaty Act. 
Priority for conservation action as a Bird of Conservation Concern. 

WGFDc status NSS3 (Bb), Tier II Species of Greatest Conservation Need – Native Species Status rank 3 
(Bb: “vulnerable population size or restricted distribution, severe 
limiting factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Numenius americanus (Bechstein, 1812) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). The species is commonly known as “long-billed curlew” and the International 
Ornithological Congress (IOC) lists the species as Long-billed Curlew. ITIS recognizes two subspecies 
Numenius americanus americanus (Bechstein, 1812) and Numenius americanus parvus (Bishop, 1910). In 
contrast, the IOC lists Long-billed Curlew as monotypic (see also Dugger and Dugger 2002).  
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4. Range-wide information 
 
Distribution and abundance 
Long-billed Curlew breeds in the interior western United States and western Great Plains reaching into 
southern Canada. In the winter, Long-billed Curlew migrates to the Gulf Coast, the southern Atlantic 
United States, interior Mexico, and the Pacific coast, reaching from Oregon to Costa Rica (Dugger and 
Dugger 2002; see Figure 28). Abundance in the breeding range is uneven, and major breeding centers 
occur in southern Idaho, central Utah, and western Montana and southern Alberta and Saskatchewan 
(Sedgwick 2006, Jones et al. 2008). Disjunct breeding centers lie in western Nebraska and where 
southeastern Colorado meets northeastern New Mexico and the Oklahoma panhandle (Sedgwick 2006). 
The range-wide average breeding season lasts from mid-April through June or early July (Sedgwick 
2006). Long-billed Curlews show high site fidelity in choice of breeding and wintering grounds and 
stopover locations during migration (Olalla-Kerstupp et al. 2015). 
 

Figure 28: Range of Long-billed Curlew (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Long-billed Curlew is a shortgrass and mixed-grass grassland species (Dugger and Dugger 2002). The 
species tends to select breeding and nesting habitat primarily based on vegetation structure, rather than 
vegetative species composition (Saalfeld et al. 2010). Preferred vegetation structure may vary slightly 
between nesting habitat and brood-rearing habitat, with a tendency to use very short vegetation for 
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nesting and somewhat taller grass for brood rearing (Saalfeld et al. 2010). The presence of wetlands may 
be positively correlated with Long-billed Curlew abundance during breeding, likely to decrease energy 
expenditures and exposure for chicks traveling between water and foraging grounds (Saalfeld et al. 
2010). Long-billed Curlews typically avoid habitats with high densities of tall grass, forbs, shrubs, or trees 
(Faulkner 2010, Saalfeld et al. 2010). Where native prairie is fragmented or constitutes a small portion of 
the landscape, the species will nest in heavily grazed pastures, hayfields, and other agricultural 
landscapes with short-stature vegetation (Devries et al. 2010, Saalfeld et al. 2010), and high rates of nest 
success have been observed in such agricultural landscapes (Hartman and Oring 2009). In the Great 
Basin shrubsteppe landscape, observed increases in Long-billed Curlew abundance may be related to 
land use conversion from sagebrush to pastures for grazing, and Long-billed Curlew have been observed 
nesting in sites dominated by the invasive brome, cheatgrass (Earnst and Holmes 2012).  
 
Other disturbed sites, such as prairie dog (Cynomys spp.) colonies, may be used to differing degrees 
depending on the structure of surrounding vegetation. In shortgrass steppe in northeastern New 
Mexico, Long-billed Curlew tended to use areas outside prairie dog colonies more than inside colonies 
(Goguen 2012). Slightly to the east, where the shortgrass steppe transitions into mixed-grass prairie, 
Long-billed Curlew abundance was slightly positively correlated with prairie dog colonies (Smith and 
Lomolino 2004). In mixed-grass prairie, Long-billed Curlew has been observed on prairie dog colonies 
(Agnew et al. 1986, Reading et al. 1989, Sharps and Uresk 1990, Tyler and Shackford 2002). Augustine 
and Baker (2013) found that Long-billed Curlew readily used areas both on and off prairie dog colonies 
in mixed-grass prairie in South Dakota. In general, heavily disturbed areas, including recently burned 
areas, heavily grazed areas, and prairie dog colonies can provide suitable nesting habitat for Long-billed 
Curlew, though the presence of undisturbed mixed- or shortgrass prairie nearby is important for brood 
rearing (Derner et al. 2009). 
 
Long-billed Curlew spends the non-breeding season in coastal estuaries, mudflats, salt marshes, 
wetlands, flooded fields, agricultural fields and pastures, and a variety of manmade waterbodies 
(Dugger and Dugger 2002, Leeman and Colwell 2005, Saalfeld et al. 2010, Shuford et al. 2013). During 
the nonbreeding season the Long-billed Curlew prefers firm mud substrate or high-tidal areas to soft 
mud, sand, or low-tidal areas (Gerstenberg 1979). 
 
Long-billed Curlew is a ground nesting species. Individuals construct nests by scraping dirt from beneath 
the body with the feet to create a shallow depression, which they then line with a variety of materials 
depending on availability (e.g., pebbles, bark, twigs, grass stems and leaves, seeds, and bird and 
mammal droppings). Nest sites are generally located in flat areas with short-statured grass, but little 
bare ground, and next to objects such as rocks or livestock dung piles for concealment or camouflage. 
Nesting pairs are territorial, and nest territories are relatively large, ranging from 15 to 35 acres. Adults 
will forage outside of the nesting territory. Long-billed Curlew is carnivorous, ground foraging for insects 
and other invertebrates in pastures or prairie with short-stature vegetation (Dugger and Dugger 2002). 
 
Range-wide population trends and threats 
Since the mid-20th century, Long-billed Curlew has experienced population declines and range 
contractions in the eastern United States and Great Plains, while populations west of the Rocky 
Mountains have grown slightly (Dugger and Dugger 2002, Fellows and Jones 2009). Earlier accounts 
report large declines in populations in the 19th century and early 20th century (Dugger and Dugger 2002). 
The U.S. Department of the Interior Fish and Wildlife Service (USFWS) initially identified Long-billed 
Curlew as a Category 2 candidate species under the Endangered Species Act in the early 1980s, meaning 
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listing could be appropriate, but that the USFWS would need more information before it could 
ultimately determine whether listing was warranted (47 FR 58458). The USFWS later found that the 
species was more abundant than it had initially believed (56 FR 58811). Data from the U.S. Geological 
Survey North American Breeding Bird Survey (BBS) show few statistically significant trends in Long-billed 
Curlew populations. Survey-wide, the BBS indicates a mostly stable Long-billed Curlew population since 
1966 (Sauer et al. 2017). The reliability of the BBS for detecting Long-billed Curlew, however, is in 
question due to the timing of the survey, which usually occurs after Long-billed Curlews have left their 
nests (Jones et al. 2008). BBS results for Long-billed Curlew in Wyoming are largely unreliable and do not 
show significant trends. 
 
Early large-scale declines in Long-billed Curlew populations resulted from extensive hunting of the 
species (Dugger and Dugger 2002). More recent loss of range in the eastern United States and 
population declines in the Great Plains have likely resulted from loss and degradation of grassland 
habitat in those regions. Changes in land use in grasslands often result in interruptions to historical 
disturbance regimes that maintained a mosaic of herbaceous vegetation structure across the landscape 
(Derner et al. 2009). In general, grazing has become less intense and longer in duration, and fire has 
been suppressed. Fire suppression can negatively affect Long-billed Curlew breeding habitat by allowing 
woody encroachment on grasslands (Cannings 1999). The introduction of exotic species such as crested 
wheatgrass (Agropyron cristatum) to enhance livestock forage can result in increased grass cover and 
height and a subsequent loss of nesting habitat (Dugger and Dugger 2002). In addition to interruptions 
in historical disturbance regimes, other anthropogenic disturbances such as oil and gas well 
development, coal mining, and the use of pesticides can impact Long-billed Curlew, though substantial 
effect by these activities have not been recorded in the literature. In particular, the construction of 
roads in association with energy extraction could have impacts on Long-billed Curlew due to the 
fragmentation of grassland habitat. Long-billed Curlews have relatively large breeding territories, and 
fragmentation of continuous grassland could compromise nest success (Armbruster 1983). Increases in 
Long-billed Curlew abundance west of the Rocky Mountains have primarily occurred in the shrubsteppe 
ecosystem, where the invasive cheatgrass has increased fire frequency in sagebrush habitats, reducing 
shrub cover and expanding the availability of grassland habitat for the bird (Earnst and Holmes 2012). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015a). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
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The number of observations of Long-billed Curlew in the plan area is limited (see Figure 29). Fewer than 
30 total independent observation records are contained in the Forest Service’s Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the citizen science birding database, eBird 
(https://ebird.org/; see Sullivan et al. 2009). Though limited, observation records date back to 1989. 
Avian surveys on the TBNG by the Thunder Basin Research Initiative, a collaborative research project 
among the University of Wyoming, the Thunder Basin Grassland Prairie Ecosystem Association, the 
United States Department of Agriculture Agricultural Research Service, and the Forest Service, showed a 
very low relative abundance of Long-billed Curlew of 0.04 percent in 2015 and 2017. In those surveys, 
Long-billed Curlew occurred twice 2015 and 2017 and did not occur in 2016 (Duchardt et al. 2016a, 
2016b, 2017). During avian surveys conducted in the mid-1990s, Augustine and Baker (2013) did not 
observe any Long-billed Curlews on the TBNG. The available data is not sufficient to indicate trends in 
density or occupancy across the planning unit. 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  191 
 

 

 
Figure 29: Long-billed Curlew observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic 
Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map may not 
show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as shown on 
the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
No research has examined Long-billed Curlew populations or habitat requirements on the TBNG. Based 
on research from other parts of the species’ range, Long-billed Curlews that establish breeding 
territories on the TBNG would likely select disturbed areas with short-stature vegetation, including 
black-tailed prairie dog colonies or recently burned areas (Derner et al. 2009). Burned areas would likely 
only provide short-term breeding habitat due to regrowth of grass in the year following the burn. While 
areas grazed by livestock would typically not provide short enough vegetation for nesting habitat, grazed 
and ungrazed areas would likely provide adequate brood-rearing habitat. Long-billed Curlew would 
likely not use areas dominated by sagebrush on the TBNG. 
 
 

5.3 Current status of habitat in the plan area 
 
There are approximately 160,000 total acres of grassland habitat on the TBNG, meaning areas 
dominated by herbaceous vegetation. Suitable brood-rearing habitat is abundant within this area of 
grassland, while suitable nesting habitat is more limited and depends on the occurrence of fire or prairie 
dog colonies. Livestock grazing is permitted across the TBNG at moderate intensities that do not 
typically result in a reduction in vegetation height to the structure typically preferred by Long-billed 
Curlew for nesting. These moderately grazed areas, however, likely provide good brood-rearing habitat. 
The occurrence of fire and prairie dog colonies is more limited, and increases in the magnitude of these 
disturbances would likely improve habitat conditions for Long-billed Curlew in the plan area. 
 
Fire was a regular historical disturbance on the TBNG, and likely all parts of the TBNG have burned at 
some point. Fire in areas formerly occupied by sagebrush can result in a transition in dominant 
vegetation to grasses until sagebrush is able to reestablish in the area. The Forest Service engages all 
unplanned fire starts on the TBNG with initial attack suppression due to the proximity of state and 
private lands to all areas of the TBNG. Despite these efforts, approximately 3,050 acres per year have 
burned annually in wildfires across the landscape, including adjacent state and private lands. In addition, 
the Forest Service conducted an average of approximately 1,900 acres of prescribed burning annually 
between 2009 and 2015. The Forest Service has not conducted prescribed burns on the TBNG since that 
time. 
 
Across the TBNG, black-tailed prairie dog have historically occurred most extensively in the area 
designated as Management Area 3.63 under the current TBNG Land and Resource Management Plan 
(USDA Forest Service 2002). The total area of prairie dog colonies on the TBNG can fluctuate widely from 
year to year, with regular colony expansion due to population pressure within colonies, followed by 
rapid colony contraction due to epizootic outbreaks of sylvatic plague (Yersinia pestis). Regular surveys 
of prairie dog colonies have occurred on portions of the TBNG since 2001 (see Table 32). The Forest 
Service understands 2017 and 2018 to represent the maximum and minimum area of prairie dog colony 
extent on the TBNG since the Forest Service has managed it. Leading up to 2017, prairie dog colonies 
had grown to nearly 76,000 acres on the TBNG and nearby state and private lands in the vicinity of 
Management Area 3.63. In 2017, a plague outbreak occurred in those prairie dog colonies and reduced 
their area to just over 1,000 acres. Excluding state and private lands, these high and low extents were 
greater than 48,000 acres and fewer than 500 acres; however, many parts of the TBNG were not 
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surveyed for prairie dog colonies in 2017 and 2018, and total grassland-wide acreages were likely 
somewhat greater. 
 

Table 32: Extent of black-tailed prairie dog colonies on the TBNG and adjacent lands. 

Year Acres1 

2001 22,451 

2002 4,394 

2003 5,643 

2004 9,237 

2005 15,427 

2006 5,100 

2007 3,304 

2008 3,932 

2009 2,947 

2010 4,947 

2011 9,868 

2012 17,791 

2013 23,259 

2014 26,439 

2015 29,397 

2016 36,463 

2017 75,8562 

2018 1,060 
1 Data for 2001-2015 is from surveys conducted by the Forest Service. Data for 2016-2018 is from surveys conducted by the 

Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA). Surveyed area is not consistent from year-to-year. TBGPEA 

surveys cover far more state and private land than surveys by the Forest Service, but the Forest Service surveys were not 

entirely limited to NFS land. TBGPEA surveys cover roughly the vicinity of Management Area 3.63. Numbers may represent 

general increase and decline in colony extent across the landscape, but do not show true extent of prairie dog colonies in any 

given year, or trends in any specific locations. 
2 This is combined 2016 and 2017 data. The plague event happened in 2017. Mapping efforts for 2017 measured the extent of 

empty burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately before 

the plague event. 

 
Threats to the availability of continuous grassland habitat on the TBNG that would support the relatively 
large breeding territories of Long-billed Curlews include development associated with oil, gas, and coal 
extraction. As of August, 2017, the TBNG hosted 334 total active oil and gas wells, amounting to 
approximately 835 acres of surface disturbance. Four active coal mines occupy approximately 10,000 
acres of the TBNG in any given year. 
 
 

5.4 Projected status of habitat in the plan area 
 
The existing patterns of disturbance on the TBNG will likely persist with some continued fluctuation in 
annual area burned and the total extent of prairie dog colonies. Fire will likely continue to burn at 
similar annual rates to those that occurred over the past few decades, meaning approximately 3,000 
acres per year could burn on average. While prescribed burning has occurred in the past, none has 
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occurred on the TBNG since 2015, and it is unlikely that prescribed burning will occur in the future due 
to restrictions implemented under the Greater Sage-grouse Record of Decision for Northwest Colorado 
and Wyoming (see USDA Forest Service 2015b). Climate change models for the mixed-grass prairie 
ecotones at the western edge of the Northern Great Plains in Wyoming and Montana project higher 
temperatures and increased extreme weather events, which will have uncertain effects on fire regimes 
in the region (Conant et al. 2018). 
 
Prairie dog colonies will likely continue to experience large swings in extent with outbreaks of plague. 
Though it is difficult to predict the future magnitude of maximum and minimum colony extent on the 
TBNG, the plague cycle might be expected to continue, causing periodic, large-scale shrinking of active 
colonies. In addition, colonies are subject to regular management that curtails or encourages growth. 
 
The TBNG hosts an active energy development program. Levels of oil and gas leasing and coal mining 
will likely remain stable with periodic swings in activity going into the future. The levels of these 
activities fluctuate with markets and leasing policy. The number of active oil and gas wells on the TBNG 
declined by 149 between 2012 and 2017. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Prairie dog management – The effects of lethal prairie dog control on Long-billed Curlew have not been 
studied, but impacts could include the reduction of nesting habitat. Plague management could also 
affect Long-billed Curlew. The primary plague prevention product is the insecticide deltamethrin, which 
poisons plague-carrying fleas (Seery et al. 2003). The application of deltamethrin may result in reduced 
arthropod prey populations for insectivorous bird species, causing a potential for increased energy 
expenditure searching for food during nesting. Negative effects of deltamethrin have been shown for 
Mountain Plover (Charadrius montanus) and Chestnut-collared Longspur (Ammodramus bairdii) (Martin 
et al. 1998, Dinsmore 2013). 
 
Insecticides – Other insecticide application, particularly for control of grasshoppers, could pose a threat 
to Long-billed Curlew via direct poisoning or reduction of prey populations. The Forest Service has 
occasionally treated the TBNG for grasshoppers, and the last treatment occurred in 2011. Several 
insecticides have been shown to have negative effects on the abundance of grassland bird populations 
(McEwen et al. 1972). The effects of insecticides on Long-billed Curlew in particular have not been 
studied. 
 
Recreational shooting – Recreational shooting is common on the TBNG (USDA Forest Service 1981). 
Because Long-billed Curlews may occasionally occupy prairie dog colonies on the TBNG, they could be 
shot, either intentionally or inadvertently, despite explicit take prohibitions under the Migratory Bird 
Treaty Act (16 USC 703(a)). 
 
Weather, climate, and climate change – Climate change may cause an increase in temperature and in 
the occurrence of extreme weather events on the TBNG (Conant et al. 2018). In general, the impacts of 
climate change on Long-billed Curlew are highly uncertain, but will be crucial to monitor given the 
limited breeding population within the state. Fire occurrence may increase due to the increase in 
temperatures, possibly benefitting Long-billed Curlew by temporarily providing suitable nesting habitat 
across large areas of the plan area. Prairie dog populations, on the other hand, are negatively impacted 
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by long-term drought (Facka et al. 2010, Stephens et al. 2018); changes in average annual precipitation 
levels on the TBNG could negatively impact the availability of habitat for Long-billed Curlew. 
 
Predation – Because Long-billed Curlew is a ground nesting bird, it is susceptible to predation. In some 
areas, predation by mammals, often coyotes (Canis latrans), has been found to cause a majority of nest 
failures (Hartman and Oring 2009).  
 
Energy development – The relationships between Long-billed Curlew and different types of energy 
development have received minimal attention in the literature. Potential effects could include 
fragmentation of grasslands due to the development of road networks and drilling and mining 
infrastructure. Fragmentation could be particularly impactful to Long-billed Curlew due to its relatively 
large breeding territory (Armbruster 1983). Fragmentation could increase opportunities for predators to 
detect Long-billed Curlew nests or reduce total area available for foraging. 
 
 

6. Information gaps and limitations 
 
Information regarding the effects of insecticides and energy development on Long-billed Curlew would 
be helpful in evaluating potential management actions. In addition, better information on population 
trends and habitat requirements in Wyoming and the shortgrass and mixed-grass regions in general 
would be useful to understand why Long-billed Curlew is uncommon on the TBNG. More locally, specific 
information on population trends, demographics, and threats on the TBNG would help to inform future 
management of this species in the plan area.  
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 33 summarize the condition of indicators that may be used to evaluate 
persistence of Long-billed Curlew in the plan area.  
 
Table 33: Indicators of the potential for Long-billed Curlew to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – Plan area is within the species’ historic and current breeding range. 

Established or becoming 
established in the plan area 

Yes – Infrequently observed, but observation records date back to 1989; most 
recent observation in 2018 

Potential to be affected by 
the Plan Amendment 

Yes – Species is not dependent on prairie dog colonies but may occasionally 
occupy prairie dog colonies, and individual mortality could occur as a result of 
shooting or non-target poisoning 

Declining trends in 
population or habitat 

Insufficient information – Local population data is insufficient to show 
population trends; total area of available grassland habitat on the TBNG has 
been relatively stable over the past few decades 

Restricted range No – Species widely distributed across North America; historical breeding range 
contractions occurred in eastern United States  

Low population numbers or 
restricted ecological 
conditions 

Yes – Occurs very infrequently on the TBNG and has low abundance relative to 
other bird species 

Significant threats Yes – Prairie dog colony control, fire suppression 
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8. Suggested management actions to support the key ecological conditions 
 
Management actions that incorporate a range of ecological conditions to support the different habitat 
needs for nesting and brood rearing would benefit Long-billed Curlew. These habitat needs include open 
areas with shorter grasses as well as denser areas with taller grasses. The expansion of fire use and 
prairie dog colonies may enhance these habitat conditions. For example, Long-billed curlews may 
benefit from wildfires on grassland habitats during late summer (Cannings 1999). Burning can improve 
habitat for curlews by removing shrubs and increasing habitat openness (Pampush and Anthony 1993). 
In addition, use of more intense grazing in some areas could result in increased availability of nesting 
habitat. 
 
 

9. Best available scientific information considered 
 
Agnew, W., D. W. Uresk, and R. M. Hansen. 1986. Flora and fauna associated with prairie dog colonies 

and adjacent ungrazed mixed-grass prairie in western South Dakota. Society for Range 
Management 39(2):135-139. 

 
Armbruster, J. S. 1983. Impacts of coal surface mining on 25 migratory bird species of high federal 

interest. FWS/OBS-83/35. Washington, DC, USA: U.S. Department of the Interior Fish and 
Wildlife Service. 348 pp. 

 
Augustine, D. J., and B. W. Baker. 2013. Associations of grassland bird communities with black-tailed 

prairie dogs in the North American Great Plains. Conservation Biology 27(2):324–334. 
https://doi.org/10.1111/cobi.12013 

 
BirdLife International and Handbook of the Birds of the World. 2018. Bird species distribution maps of 

the world. Version 2018.1. Available at http://datazone.birdlife.org/species/requestdis 
 
Cannings, R. A. 1999. Status of the long-billed curlew in British Columbia. Wildlife Working Report No. 

WR-96. Victoria, British Columbia, Canada: Ministry of Environment, Lands and Parks, Wildlife 
Branch. 

 
Conant, R. T., D. Kluck, M. Anderson, A. Badger, B. M. Boustead, J. Derner, L. Farris, M. Hayes, B. Livneh, 

S. McNeeley, D. Peck, M. Shulski, and V. Small. 2018. Northern Great Plains. In: (Reidmiller, D. R., 
C. W. Avery, D. R. Easterling, K. E. Kunkel, K. L. M. Lewis, T. K. Maycock, and B. C. Stewart [Eds.]), 
Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, 
Volume II. Washington, DC, USA: U.S. Global Change Research Program. pp. 941–986. 
https://doi.org/10.7930/NCA4.2018.CH22 

 
Derner, J. D., W. K. Lauenroth, P. Stapp, and D. J. Augustine. 2009. Livestock as ecosystem engineers for 

grassland bird habitat in the western Great Plains of North America. Rangeland Ecology and 
Management 62(2):111-118. 

 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  197 
 

Devries, J. H., S. O. Rimer, and E. M. Walsh. 2010. Cropland nesting by long-billed curlews in southern 
Alberta. The Prairie Naturalist 42:123-129.  

 
Dinsmore, S. J. 2013. Mountain Plover responses to deltamethrin treatment on prairie dog colonies in 

Montana. Ecotoxocology 22(2):415-424. 
 
Duchardt, C. J., J. L. Beck, D. J. Augustine, and L. M. Porensky. 2016a. Annual report 2015: landscape 

management for multiple grasslands bird guilds in the Thunder Basin National Grassland 
Wyoming. Laramie, WY, USA and Fort Collins, CO, USA: Thunder Basin Research Initiative. 

 
Duchardt, C. J., J. L. Beck, D. J. Augustine, and L. M. Porensky. 2016b. Annual report 2016: landscape 

management for multiple grasslands bird guilds in the Thunder Basin National Grassland 
Wyoming. Laramie, WY, USA and Fort Collins, CO, USA: Thunder Basin Research Initiative. 

 
Duchardt, C. J., J. L. Beck, D. J. Augustine, and L. M. Porensky. 2017. Annual report 2017: landscape 

management for multiple grasslands bird guilds in the Thunder Basin National Grassland 
Wyoming. Laramie, WY, USA and Fort Collins, CO, USA: Thunder Basin Research Initiative. 

 
Duchardt, C. J., L. M. Porensky, D. J. Augustine, and J. L. Beck. 2018. Disturbance shapes grassland bird 

communities on a grassland sagebrush ecotone. Ecosphere 9(10):e02483. 
https://doi.org/10.1002/ecs2.2483 

 
Dugger, B. D., and K. M. Dugger. 2002. Long-billed Curlew (Numenius americanus), version 2.0. In: (A. F. 

Poole and F. B. Gill [Eds.]) The Birds of North America. Ithaca, NY, USA: Cornell Lab of 
Ornithology. https://doi.org/10.2173/bna.628 

 
Earnst, S. L., and A. L. Holmes. 2012. Bird-habitat relationships in interior Columbia Basin shrubsteppe. 

The Condor 114(1):15-29. 
 
Facka, A. N., G. W. Roemer, V. L. Mathis, M. Kam, and E. Geffen. 2010. Drought leads to collapse of 

black-tailed prairie dog populations reintroduced to the Chihuahuan Desert. Journal of Wildlife 
Management 74(8):1752-1762. 

 
Faulkner, D. W. 2010. Birds of Wyoming. Greenwood Village, CO, USA: Roberts and Company Publishers. 
 
Fellows, S. D., and S. L. Jones. 2009. Status assessment and conservation action plan for the Long-billed 

Curlew (Numenius americanus). Biological Technical Publication FWS/BTP-R6012-2009. 
Washington, DC, USA: U.S. Department of the Interior Fish and Wildlife Service. 

 
Gerstenberg, R. H. 1979. Habitat utilization by wintering and migrating shorebirds on Humboldt Bay, 

California. Studies in Avian Biology 2:33-40. 
 
Goguen, C. B. 2012. Comparison of bird and mammal communities on black-tailed prairie dog (Cynomys 

ludovicianus) colonies and uncolonized shortgrass prairie in New Mexico. Journal of Arid 
Environments 80:27-34. 

 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  198 
 

Hartman, C. A., and L. W. Oring. 2009. Reproductive success of long-billed curlews (Numenius 
americanus) in northeastern Nevada hay fields. The Auk 126:420-430.  

 
Jones, S. L., C. S. Nations, S. D. Fellows, and L. L. McDonald. 2008. Breeding abundance and distribution 

of long-billed curlews (Numenius americanus) in North America. Waterbirds 31(1):1-14. 
 
Leeman, T. S., and M. A. Colwell. 2005. Coastal pasture use by long-billed curlews at the northern extent 

of their non-breeding range. Journal of Field Ornithology 76:33-39. 
 
Martin, P. A., D. L. Johnson, D. J. Forsyth, and B .D. Hill. 1998. Indirect effects of the pyrethroid 

insecticide deltamethrin on reproductive success of chestnut-collared longspurs. Ecotoxicology 
7:89-97. 

 
McEwen, L. C., C. E. Knittle, and M. L. Richmond. 1972. Wildlife effects from grasshopper insecticides 

sprayed on short-grass range. Journal of Range Management 25(3):188-194. 
 
Olalla-Kerstupp, A., G. Ruiz-Aymá, J. I. González-Rojas, and A. Guzmán-Velasco. 2015. High fidelity to 

wintering, stop-over and breeding sites shown by a long-billed curlew Numenius americanus 
tracked with satellite telemetry on migratory flights across North America. Bird Study 62:556-
560. http://dx.doi.org/10.1080/00063657.2015.1073678 

 
Pampush, G. J., and R. G. Anthony. 1993. Nest success, habitat utilization and nest-site selection of long-

billed curlews in the Columbia Basin, Oregon. The Condor 95:957-967. 
 
Reading, R. P., S. R. Beissinger, J. J. Grensten, and T. W. Clark. 1989. Attributes of black-tailed prairie dog 

colonies in northcentral Montana, with management recommendations for conservation of 
biodiversity. Pp. 13-27 in: (T. W. Clark, D. Hinckley, and T. Rich [Eds.]) The prairie dog ecosystem: 
Managing for biological diversity. Wildlife Technical Bulletin No. 2. BLM-MT-PT-89-004-4352. 
Billings, MT, USA: Montana Bureau of Land Management. 

 
Saalfeld, S. T., W. C. Conway, D. A. Haukos, M. Rice, S. L. Jones, and S. D. Fellows. 2010. Multiscale 

habitat selection by long-billed curlews (Numenius americanus) breeding in the United States. 
Waterbirds 33:148-161. 

 
Sauer, J. R., D. K. Niven, J. E. Hines, D. J. Ziolkowski, Jr, K. L. Pardieck, J. E. Fallon, and W. A. Link. 2017. 

The North American Breeding Bird Survey, Results and Analysis 1966 - 2015. Version 2.07.2017 
USGS Patuxent Wildlife Research Center, Laurel, MD 

 
Sedgwick, J. A. 2006. Long-billed curlew (Numenius americanus): a technical conservation assessment. 

Lakewood, CO, USA: U.S. Department of Agriculture Forest Service, Rocky Mountain Region.  
 
Seery D. B., D. E. Biggins, J. A. Montenieri, R. E. Enscore, D. T. Tanda, and K. L. Gage. 2003. Treatment of 

black-tailed prairie dog burrows with deltamethrin to control fleas (Insecta: Siphonaptera) and 
plague. Journal of Medical Entomology 40:718–722. https://doi.org/10.1603/0022-2585-
40.5.718 

 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  199 
 

Sharps, J. C., and D. W. Uresk. 1990. Ecological review of black-tailed prairie dogs and associated species 
in western South Dakota. Great Basin Naturalist 50(4):339-345. 

 
Shuford, W. D., G. W. Page, G. M. Langham, and C. M. Hickey. 2013. The importance of agriculture to 

long-billed curlews in California's Central Valley in fall. Western Birds 44:196-205. 
 
Smith, G.A., and M.V. Lomolino. 2004. Black-tailed prairie dogs and the structure of avian communities 

on the shortgrass plains. Oecologia 138:592-602. 
 
Stephens, T., S. C. Wilson, F. Cassidy, D. Bender, D. Gummer, D. H. V. Smith, N. Lloyd, J. M. McPherson, 

and A. Moehrenschlager. 2018. Climate change impacts on the conservation outlook of 
populations on the poleward periphery of species ranges: a case study of Canadian black-tailed 
prairie dogs (Cynomys ludovicianus). Global Change Biology 24:836-847. 

 
Sullivan, B. L., C. L. Wood, M. J. Iliff, R. E. Bonney, D. Fink, and S. Kelling. 2009. eBird: A citizen-based bird 

observation network in the biological sciences. Biological Conservation 142:2282-2292. 
https://doi.org/10.1016/j.biocon.2009.05.006 

 
Tyler, J. D., and J. S. Shackford. 2002. Vertebrate associates of black-tailed prairie dogs in Oklahoma. 

Proceedings of the Oklahoma Academy of Science 82:41-47. 
 
USDA Forest Service. 1981. Final environmental assessment: Thunder Basin Prairie Dog Management. 

Laramie, WY, USA: Medicine Bow-Routt National Forests and Thunder Basin National Grassland. 
 
USDA Forest Service. 2002. Final environmental impact statement and land and resource management 

plan revision record of decision: Thunder Basin National Grassland. Laramie, WY, USA: Medicine 
Bow-Routt National Forests and Thunder Basin National Grassland. 54 pp. 

 
USDA Forest Service. 2015a. Black-tailed prairie dog conservation assessment and management strategy 

for the Thunder Basin National Grassland. Laramie, WY, USA: Medicine Bow-Routt National 
Forests and Thunder Basin National Grassland. 74 pp. 

 
USDA Forest Service. 2015b. Greater sage-grouse record of decision for northwest Colorado and 

Wyoming and land management plan amendments for the Routt National Forest, Thunder Basin 
National Grassland, Bridger-Teton National Forest, and Medicine Bow National Forest. 
Washington, DC, USA: U.S. Department of Agriculture Forest Service. 182 pp. 

 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  200 
 

 

McCown’s Longspur – Rhynchophanes mccownii 
 
1. Introduction 
 
McCown’s Longspur can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantial lessened protections for McCown’s Longspur. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for McCown’s Longspur, 
because McCown’s Longspur may depend primarily on prairie dog colonies for breeding habitat on the 
TBNG.  
 
McCown’s Longspur is a small passerine bird native to the western Great Plains of North America. 
McCown’s Longspur occurs in low numbers relative to other bird species on the TBNG, and the TBNG lies 
at the northern end of a disjunct breeding range for the species. On the TBNG, the species depends on 
short-statured vegetation and bare ground conditions for suitable nesting habitat. Because grazing 
intensities are stable at a moderate level across the TBNG, prairie dog colonies are a primary creator 
shortgrass and bare ground conditions across much of the plan area, though undisturbed shortgrass 
may occur in some parts of the Grassland. Fire is not considered a major provider of McCown’s Longspur 
habitat. As a result, a key threat to the McCown’s Longspur population in the plan area is prairie dog 
management, which may reduce the extent of available habitat or cause secondary poisoning by 
rodenticides or insecticides. Overall, low population numbers, a restricted range, and a degree of 
dependency on prairie dog colonies indicate that the species is vulnerable to changes in prairie dog 
management on the TBNG. In addition, mortality to individual McCown’s Longspurs could result from 
the consumption of poisoned grain-baits on prairie dog colonies subject to lethal control using 
rodenticides. 
 
 

2. Status   
 
Table 34 summarizes the current status of McCown’s Longspur by various ranking entities (see Appendix 
1 for an explanation of each ranking system). 
 
Table 34: Current status of McCown’s Longspur by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G4 Apparently Secure – At fairly low risk of extinction range-wide. Still 
apparently secure overall, but dramatic declines have occurred in the 
northern part of the range. 

NatureServe 
Wyoming state 
rank 

S3 Vulnerable – At moderate risk of extirpation in Wyoming due to a fairly 
restricted range, relatively few populations or occurrences, recent and 
widespread declines, threats, or other factors. 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  201 
 

USDA Forest 
Service Region 2 
status 

Sensitive  Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward 
trends in population numbers or density; or significant current or 
predicted downward trends in habitat capability that would reduce the 
species’ existing distribution. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize McCown’s Longspur as sensitive in Wyoming. 
The New Mexico and Montana-Dakotas regions list McCown’s Longspur as 
sensitive. 

USDOI FWSb 

status 
MTBA: 
Protected 
 
Bird of 
Conservation 
Concern 

Protected under the Migratory Bird Treaty Act. Priority for conservation 
action as a Bird of Conservation Concern. 

WGFDc status NSS4 (Bc), 
Tier II 

Species of Greatest Conservation Need – Native Species Status rank 4 (Bc: 
“vulnerable population size or restricted distribution, moderate limiting 
factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Rhynchophanes mccownii (Lawrence, 1851) is the accepted name by the Integrated Taxonomic 
Information System (ITIS). Calcarius mccownii (Lawrence, 1851) is a synonym. The species is commonly 
known as “McCown’s longspur,” and the International Ornithological Congress lists the species as 
McCown’s Longspur. ITIS does not recognize any subspecies of McCown’s Longspur. McCown’s Longspur 
was included in the genus Calcarius with other longspur species until 2010 (Chesser et al. 2010). Genetic 
analysis has shown enough differentiation to move McCown’s Longspur to its own genus, and it is 
monotypic within Rhynchophanes (Klicka et al. 2003). Hybridization with Chestnut-collared Longspur 
(Calcarius ornatus) is possible but apparently rare (Bleho et al. 2015). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Both the breeding and winter ranges of McCown’s Longspur are restricted to North America (see Figure 
30). Over the past approximately 120 years, McCown’s Longspur has experienced drastic contractions in 
its continental breeding range, which historically extended south to the Oklahoma Panhandle and east 
to Manitoba and western Minnesota (With 2010). The species currently has two disjunct breeding 
centers in the northwestern Great Plains of Canada and the United States (Sedgwick 2004, With 2010). 
Wyoming encompasses a majority of the southern breeding center, which extends into north-central 
Colorado (With 2010). Individuals breeding farther north may migrate through Wyoming in the spring 
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and fall. Confirmed and suspected breeding has been documented in 16 of the 28 latitude/longitude 
degree blocks in Wyoming, primarily in the eastern half of the state (Orabona et al. 2012).  
 
 

Figure 30: Range of McCown’s Longspur (BirdLife International and Handbook of the Birds of the World 2018). 
 
Habitat and life history 
Across its continental range, including Wyoming, McCown’s longspur breeds primarily in large tracts of 
open, semi-arid, shortgrass prairie with low and sparse vegetation, extensive bare ground, and little 
ground litter (Sedgwick 2004). The species may also use mixed-grass prairie where recent disturbance, 
such as heavy grazing, prairie dog (Cynomys spp.) colonies, or cultivation, has created low and sparse 
vegetation structure (Campbell and Clark 1981, Clark et al. 1982, Snyder and Bly 2009, Augustine and 
Baker 2013). While fire was historically an integral part of prairie ecosystems, Augustine and Derner 
(2015) found that recent burns on the Pawnee National Grassland in Colorado did not affect McCown’s 
Longspur abundance on the landscape. At a local scale, however, fire can create areas of shorter 
vegetation that McCown’s Longspur will select for nesting (Skagen et al. 2018).  
 
Habitat used by McCown’s Longspur is often compared to that of Chestnut-collared Longspur; both taxa 
use grassland with relatively short and sparse vegetation, but McCown’s Longspur uses notably more 
barren areas (With 2010). McCown’s Longspurs build their nests on bare ground in shallow depressions, 
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often adjacent to higher structures, such as clumps of grass, cacti, shrubs, or cow or horse dung pats, 
which provide protection from weather and solar radiation (Sedgwick 2004, Skagen et al. 2018). Shrubs 
and other taller vegetation, however, may provide cover to predators (With 1994, Skagen et al. 2018). 
Barren areas may be beneficial because they allow for the warming and drying of nest sites early in the 
breeding season. They also allow for males’ elaborate territory defense behavior (Kaufman 2005). 
Territories are discrete and generally range from approximately one to five acres (With 2010). McCown’s 
Longspurs are omnivorous ground foragers, feeding primarily on seeds and insects, with a heavy 
reliance on grasshoppers for nestlings (Sedgwick 2004, With 2010). 
 
Population trends and threats 
The U.S. Geological Survey North American Breeding Bird Survey (BBS) provides population trend data 
for McCown’s Longspur ranging back to the mid-20th century. Estimates of recent trends from BBS data 
have deficiencies and should be viewed with caution. Across North America, McCown’s Longspur 
numbers experienced a statistically significant annual decline of 5.9 percent from 1966 to 2015. In 
Wyoming, BBS data for McCown’s Longspur are insufficient to show trends (Sauer et al. 2017). 
 
Long-term, historic declines of McCown’s Longspur in North American are attributable to the 
fragmentation of native grasslands as a result of agricultural or infrastructural development and to the 
disruption of historical disturbance regimes (Sedgwick 2004). In areas where grass is too tall or thick for 
McCown’s Longspurs, herbivory by ungulates or prairie dogs can improve habitat by providing shorter, 
sparser vegetation (Bock et al. 1993). Shortgrass and mixed grass prairies historically were subject to 
intensive short-duration grazing by native herbivores followed by periods of rest. Constant season-long 
grazing by cattle has changed plant and animal composition by favoring a relatively small proportion of 
plant species adapted to prolonged grazing, and cattle grazing rotations typically avoid grazing 
intensities that create shortgrass and bare ground vegetation structural conditions. 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, low hills 
and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
The TBNG lies at the north end of the southernmost breeding center of McCown’s Longspur (With 
2010). The Forest Service does not monitor McCown’s Longspur populations on the TBNG. Annual 
survey data have been collected on parts of the TBNG by the BBS and the Bird Conservancy of the 
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Rockies Integrated Monitoring in Bird Conservation Regions program (IMBCR). BBS survey transects 
intersect the TBNG but include large areas of adjacent non-Forest Service lands. Neither the BBS nor the 
IMBCR datasets contain enough McCown’s Longspur observation data specific to the TBNG to show 
population trends. The citizen science birding database eBird contains additional records of sightings 
(https://eBird.org/; see Sullivan et al. 2009). In general, McCown’s Longspur is rare relative to other 
grassland birds on the TBNG (Duchardt et al. 2019). Existing observation records are distributed spottily 
across the grassland (see Figure 31).  
 

Figure 31: McCown’s Longspur observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
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data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic 
Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map may not 
show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as shown on 
the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
Research from across the McCown’s Longspur range shows that the species inhabits shortgrass prairies 
or recently disturbed mixed-grass prairies (Sedgwick 2004). On the TBNG, while shortgrass conditions 
exist in some locations, much of the landscape depends on disturbances such as herbivory to 
temporarily create such conditions. Current moderate intensity livestock grazing practices on the TBNG 
do not create short-statured vegetation or bare ground conditions, and habitat requirements for nesting 
McCown’s Longspur exist primarily on prairie dog colonies. In a comparison of grassland bird abundance 
on and off prairie dog colonies at several sites in the northern Great Plains, including the TBNG, 
Augustine and Baker (2013) observed McCown’s Longspur at significantly higher densities on colonies. In 
that study, the researchers observed 14.7 McCown’s Longspur per square mile at 32 prairie dog colonies 
on the TBNG, and 1.3 McCown’s Longspur per square mile at 32 paired off-colony sites, though the low 
number of overall detections failed to produce a statistically significant relationship (Augustine and 
Baker 2013). McCown’s Longspurs are not abundant and apparently do not breed and nest in 
Management Area 3.63, where the largest prairie dog colonies have occurred historically on the TBNG 
(USDA Forest Service 2015, Duchardt et al. 2019). McCown’s Longspurs likely regularly use large, flat 
shortgrass areas south of Management Area 3.63 and smaller active prairie dog colonies in flat uplands 
peripheral to the large colony complexes in Management Area 3.63 (Augustine, D., and Duchardt, C., 
personal communication). 
 
 

5.3 Current status of habitat in the plan area 
 
Because grazing occurs across the TBNG at moderate, stable levels, current black-tailed prairie dog 
colonies offer the most substantial tracts of nesting habitat for McCown’s Longspur. The extent of black-
tailed prairie dog colonies on the TBNG has varied widely since 2001, when the first landscape-scale 
sylvatic plague (Yersinia pestis) epizootic occurred on the Grassland. Prairie dog colonies on the TBNG 
have undergone three large epizootics since 2001. The extent of prairie dog colonies has varied with 
both plague epizootics and lethal management activities.  
 
Either the Forest Service or the Thunder Basin Grasslands Prairie Ecosystem Association has surveyed 
colonies at a large scale on the TBNG annually since 2001 (see Table 35). Though these survey efforts did 
not consistently occur in the same locations year-to-year, they show the general fluctuation in prairie 
dog colony extent on the grassland. Overall, these data show periods of colony expansion followed by 
rapid contraction due to epizootic plague events. The Forest Service understands 2017 and 2018 to 
represent the maximum and minimum area of prairie dog colony extent on the TBNG since the Forest 
Service has managed it. 
 

Table 35: Extent of black-tailed prairie dog colonies on the TBNG and adjacent lands. 

Year Acres1 

2001 22,451 
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2002 4,394 

2003 5,643 

2004 9,237 

2005 15,427 

2006 5,100 

2007 3,304 

2008 3,932 

2009 2,947 

2010 4,947 

2011 9,868 

2012 17,791 

2013 23,259 

2014 26,439 

2015 29,397 

2016 36,463 

2017 75,8562 

2018 1,060 
1 Data for 2001-2015 is from surveys conducted by the Forest Service. Data for 2016-2018 is from surveys conducted by the 

Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA). Surveyed area is not consistent from year-to-year. TBGPEA 

surveys cover far more state and private land than surveys by the Forest Service, but the Forest Service surveys were not 

entirely limited to NFS land. TBGPEA surveys cover roughly the vicinity of Management Area 3.63. Numbers may represent 

general increase and decline in colony extent across the grassland, but do not show true extent of prairie dog colonies in any 

given year, or trends in any specific locations. 
2 This is combined 2016 and 2017 data. The plague event happened in 2017. Mapping efforts for 2017 measured the extent of 

empty burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately before 

the plague event. 

 
 

5.4 Projected status of habitat in the plan area 
 
Though it is difficult to predict the future magnitude of fluctuations in prairie dog colony extent on the 
TBNG, the plague cycle might be expected to regularly continue. In the absence of plague or 
management intervention, prairie dog colonies naturally fluctuate in size. Prairie dog colonies tend to 
expand under population pressure, and they expand especially rapidly during drought, when vegetation 
for forage is sparse (Cincotta et al. 1987, Derner et al. 2006, Archuleta 2014). 
 
The current TBNG Land and Resource Management Plan emphasizes the growth of prairie dog colonies 
in Management Area 3.63 and several peripheral locations, which may host larger numbers of McCown’s 
Longspur than the centrally located Management Area 3.63. The plan directs the use of lethal control 
only in select situations when the expansion of prairie dog colonies threatens human health and safety 
and non-lethal control is ineffective (USDA Forest Service 2015). Changes in management direction for 
prairie dog colonies could alter the distribution of habitat for McCown’s Longspur on the TBNG. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
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Prairie dog management – The effects of lethal prairie dog control on McCown’s Longspur have not 
been studied, but impacts could include the reduction of nesting habitat or direct poisoning by 
rodenticides. Secondary poisoning by grain-bait rodenticides may occur because McCown’s Longspurs 
may eat the baits when they have access to them (Apa et al. 1991, Vyas et al. 2013). Currently, only zinc 
phosphide rodenticides have been used to poison prairie dogs on the TBNG (USDA Forest Service 1981). 
Application of zinc phosphide may begin in October, and baits are scattered above-ground, meaning 
migrant or late-leaving McCown’s Longspurs may sometimes have access to the baits. Several species of 
bird have been shown to consume zinc phosphide-poisoned grain baits, and zinc phosphide can be lethal 
to birds (Erickson and Urban 2004). The use of zinc phosphide grain bait, however, may pose less risk of 
non-target poisoning to songbirds than other grain baits because prairie dogs tend to consume more of 
the zinc phosphide bait, making it less available to birds, and because the birds typically have an aversion 
to the baits (Apa et al. 1991). Plague management may also have an effect on McCown’s Longspur. The 
primary plague prevention product is the insecticide deltamethrin, which poisons plague-carrying fleas 
(Seery et al. 2003). The application of deltamethrin may result in reduced arthropod prey populations for 
insectivorous bird species, causing a potential for increased energy expenditure searching for food 
during nesting. Negative effects of deltamethrin have been shown for Mountain Plover (Charadrius 
montanus) and Chestnut-collared Longspur (Ammodramus bairdii) (Martin et al. 1998, Dinsmore 2013). 
 
Insecticides – Other insecticide application, particularly for control of grasshoppers, could pose a threat 
to McCown’s Longspur via direct poisoning. The Forest Service has occasionally treated the TBNG for 
grasshoppers, and the last treatment occurred in 2011. Several insecticides have been shown to have 
negative effects on the abundance of grassland bird populations (McEwen et al. 1972). Although long-
term effects specific to McCown’s Longspurs have not been investigated, application of the insecticide 
toxaphene on the Pawnee National Grassland resulted in direct poisoning of nestling longspurs 
(McEwen and Ells 1975). Insecticides containing carbofuran can also result in direct poisoning of both 
nestling and adult passerine species (Martin et al. 2000). 
 
Weather, climate, and climate change – Climate change may cause an increase in the occurrence of 
extreme weather events on the TBNG (Conant et al. 2018). In general, the impacts of climate change on 
McCown’s Longspur are highly uncertain, but will be crucial to monitor given the limited breeding 
population in the plan area. According to the National Audubon Society's climate model, McCown’s 
Longspur could face a complete loss of all summer range by 2080 (Langham et al. 2015). Prairie dog 
populations are negatively impacted by long-term drought (Facka et al. 2010, Stephens et al. 2018); 
changes in average annual precipitation levels on the TBNG could impact the availability of habitat for 
McCown’s Longspur. 
 
Predation – Because McCown’s Longspur is a ground nesting bird, it is susceptible to predation. 
Predation on eggs and nestlings is the primary cause of reproductive failure for McCown’s Longspurs 
(Greer and Anderson 1989). Predation rates can vary from 30-75% of nests and are highest at the 
nestling stage (With 1994). Greer and Anderson (1989) and With (1994), studying predation in 
southeastern Wyoming and northcentral Colorado, found that thirteen-lined ground squirrels (Ictidomys 
tridecemlineatus) were the most common predator, but that larger mammals, raptors, and snakes also 
preyed on nests. 
 
Natural gas well development – The relationships between McCown’s Longspur and different types of 
energy development have received minimal attention in the literature. Bogard and Davis (2014) found 
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that McCown’s Longspur abundance declines in proximity to natural gas wells, but increases with 
increasing densities of gas wells in a given area. 
 
 

6. Information gaps and limitations 
 
Little is known about McCown’s Longspur. Research to understand nest success and fledging survival, 
and response to grassland management, and the dynamics of the apparently isolated breeding 
populations in central and western Wyoming is needed. Additional research is needed to examine how 
various forms of industrial development common on the TBNG (e.g., coal, oil and natural gas, 
agriculture, etc.) affect the species, especially because Wyoming contains a significant portion of the 
species’ global breeding distribution. Research that expands on existing literature regarding McCown’s 
Longspur habitat on the TBNG (e.g., Augustine and Baker 2013) and population densities and trends 
would also help to inform management decisions regarding this sensitive species. Research regarding 
differential McCown’s Longspur use of prairie dog colonies depending on their location within the TBNG 
would be relevant to management decisions under the proposed plan amendment. In addition, pesticide 
applications, especially in the context of grasshopper and plague outbreaks, have the potential to lower 
McCown’s Longspur reproductive success and abundance and should be studied further (Sedgwick 
2004). Little is known about the short- or long-term effects of burning on populations. Some authors 
have suggested that prairie fire suppression has contributed to the population decline of the species 
(Krause 1968, Oberholser 1974, With 1994), but others have noted little effect on abundance at a 
landscape scale (Augustine and Derner 2015). 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 36 summarize the condition of indicators that may be used to evaluate 
persistence of McCown’s Longspur in the plan area. While McCown’s longspur is seemingly rare in the 
plan area relative to other avian species, the breeding population on the TBNG may be sensitive to lethal 
control of prairie dog colonies. 
 
Table 36: Indicators of the potential for McCown’s Longspur to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Positive sightings in the eBird database in 2018, and several sightings in 
most years since 2008 (https://ebird.org/)  

Potential to be affected by 
the Plan Amendment 

Yes – McCown’s Longspur generally selects to nest on black-tailed prairie dog 
colonies in the plan area 

Declining trends in 
population or habitat 

Insufficient information – No population trend data exists for the plan area; the 
extent of prairie dog colonies is variable over time; current prairie dog colony 
extent is at historic lows 

Restricted range Yes – Two disjunct breeding populations with very narrow range 

Low population numbers or 
restricted ecological 
conditions 

Yes – McCown’s Longspur occurs in low numbers relative to other bird species; 
however, the abundance of McCown’s Longspur in the plan area relative to other 
parts of the breeding range remains unknown 
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Significant threats Yes – Threats on the TBNG include prairie dog management that may reduce the 
extent of available habitat and direct poisoning via the application of insecticides 
and rodenticides 

 
 
 

8. Suggested management actions to support the key ecological conditions 
 
The conservation of some prairie dog colonies on the TBNG to provide areas with little litter and short, 
sparse vegetation will be important to support McCown’s Longspur in the plan area. If desired, in areas 
where grass is too tall or thick for McCown’s Longspur, targeted heavy grazing can improve habitat by 
providing shorter, sparser vegetation (Bock et al. 1993). Timing limitations on the application of 
insecticides and rodenticides may be important to avoid direct poisoning of McCown’s Longspur. 
Application methods for deltamethrin and grain bait rodenticides should place the poison into prairie 
dog burrows so that it is less accessible to McCown’s Longspur (Apa et al. 1991). Application of 
insecticides to control grasshoppers should adhere to Animal and Plant Health Inspection Service 
(APHIS) policy and guidance, and should occur in accordance with the 2018 Environmental Assessment 
for the Wyoming Rangeland Grasshopper and Mormon Cricket Suppression Program (APHIS 2018). 
Annual monitoring of McCown’s Longspur populations should occur to identify the effects of 
management actions on the persistence of the species. 
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Merlin – Falco columbarius 
 
1. Introduction 

 
Merlin can be considered for identification as a potential species of conservation concern under the 
established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available scientific 
information to evaluate whether the proposed plan amendment has the potential to cause substantial 
adverse impacts to or substantially lessen protections for Merlin. The intent of the amendment is to 
modify direction for conservation of short-stature grasslands and control of black-tailed prairie dog 
(Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland (TBNG). The 
available information shows that the proposed plan amendment has the potential to cause substantial 
adverse impacts to or substantially lessen protections for Merlin, because the use of some rodenticides 
and lead ammunition could result in secondary poisoning to individual Merlins that prey on poisoned or 
shot prairie dogs. 
 
Merlin is a small bird of prey widespread across the Northern Hemisphere. Merlins are habitat and prey 
generalists. Merlins typically nest in trees, cliffs, or other elevated locations, such as tall buildings. 
Merlins hunt birds from the air, and will also hunt bats, rodents, insects, or other small prey. Merlins will 
occasionally scavenge carrion. Merlin populations declined in the mid-20th century in North America due 
to the use of organochlorine insecticides in agriculture. The ban of the insecticide DDT resulted in a 
population rebound in the 1980s and 1990s, and the breeding range is still expanding in many parts of 
the northern United States. Merlins appear adaptable to disturbance and face few known population-
level threats. 
 
On the TBNG, Merlins are relatively rare, but have been observed breeding on the landscape. Merlins 
are likely habitat and prey generalists on the TBNG and the population does not face significant threats 
in the area. Merlins may occasionally scavenge short or poisoned prairie dogs and mortality to 
individuals could result from non-target poisoning, though non-target lead and anticoagulant poisoning 
in Merlins has not been frequently documented in the literature. 
 
 

2. Status   
 
Table 37 summarizes the current status of Merlin by various ranking entities (see Appendix 1 for an 
explanation of each ranking system). 
 
Table 37: Current status of Merlin by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide. Widespread distribution. 
Increasing population trends in areas formerly negatively impacted by 
pesticide pollution. Still threatened in some areas by habitat loss. 
Organochlorine use in Central and South America poses a threat. 

NatureServe 
Wyoming state 
rank 

S4 Apparently Secure – At fairly low risk of extirpation in Wyoming due to an 

extensive range and/or many populations or occurrences, but with possible 
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cause for some concern as a result of local recent declines, threats, or other 
factors. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Merlin as sensitive in  
Region 2. No other Forest Service regions recognize Merlin as sensitive. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Merlin as sensitive in Wyoming. No other BLM 
regions recognize Merlin as sensitive. 

USDOI FWSb 

status 
MTBA: 
Protected 

Protected under the Migratory Bird Treaty Act. 

WGFDc status NSSU, 
Tier III 

Species of Greatest Conservation Need – Tier III (“lowest priority”); insufficient 
information available to assign a Native Species Status rank. 

Natural Heritage 
Programd status 

SOPC Species of Potential Concern – Appears to be secure at present, but because it 
has limited distribution as a regional or state endemic it could become 
vulnerable under large-scale changes. Species with this status warrant periodic 
checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Falco columbarius Linnaeus, 1758 is the accepted name by the Integrated Taxonomic Information 
System (ITIS). The species is commonly referred to as “merlin,” and the International Ornithological 
Congress lists the species as Merlin. ITIS recognizes nine subspecies of Merlin, three of which occur in 
North America: Falco columbarius suckleyi Ridgeway, 1874, Falco columbarius columbarius Linnaeus, 
1758, and Falco columbarius richardsonii Ridgeway, 1871 (Warkentin et al. 2005, Pyle 2008). The 
remaining subspecies are found across Eurasia. Most breeding and migrant Merlin in Wyoming are F. c. 
richardsonii, commonly known as “prairie merlin” (Warkentin et al. 2005). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Merlins are found across the Northern Hemisphere, breeding in the northern latitudes in Canada, Russia, 
and the northern United States. Merlin overwinters in the southern and coastal United States, Mexico, 
and Central and South America, the Mediterranean, the Middle East, and southern China (see Figure 32). 
During the breeding season, Merlin is widespread across northern North America (Warkentin et al. 
2005).  
 
Merlin is widely distributed and is considered a species of least concern by the International Union for 
Conservation of Nature (IUCN), with a globally stable population trend (Birdlife International 2016). 
Using U.S. Geological Survey North American Breeding Bird Survey (BBS) data, the Partners in Flight 
Science Committee estimated the global population of Merlin to be 3,200,000 birds (PIF 2019).  
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Figure 32: Range of Merlin (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat 
Merlin forages in open to semi-open areas during the breeding season and will use a variety of habitats, 
including conifer, deciduous, and mixed-wood forests and woodlands with forest openings, riparian 
woodlands, shrub-steppe, prairie, and urban or suburban areas with trees. Merlin is typically a generalist 
in selection of elevated nest sites, nesting in abandoned magpie (Pica spp.), crow (Corvus spp.), hawk 
(Buteo spp.), or tree squirrel (family Sciuridae) nests, as well as natural tree cavities, tree cavities 
excavated by woodpeckers (family Picidae), and cliff ledges. During migration Merlins stop in grasslands, 
open forests, and coastal areas. They winter in similar habitat across the western United States and 
southern United States, along the Pacific coast to Alaska, and along the Atlantic coast to southern New 
England (Warkentin et al. 2005). 
 
Life history 
Merlins eat mostly birds, typically catching them in midair during high-speed attacks. Prey are generally 
small to medium-sized birds in the range of one to two ounces. Merlins often specialize on hunting a 
small number of the most abundant species in an area. Common prey include Horned Lark (Eremophila 
alpestris), House Sparrow (Passer domesticus), Bohemian Waxwing (Bombycilla garrulous), Dickcissel 
(Spiza americana), Least Sandpiper (Calidris minutilla), Dunlin (Calidris alpina), and other shorebirds. 
Other prey include large insects such as dragonflies, bats caught at cave openings, nestling birds, and 
small mammals (Warkentin et al. 2005). Though they prefer aerial hunting, Merlins sometimes scavenge 
dead or dying prey (McIntyre et al. 2009). 
 
Population trends and threats 
Merlin populations are stable and appear to have increased between 1966 and 2015, according to BBS 
data (Sauer et al. 2017). Data from sites monitored by HawkWatch International in western North 
America also indicate increasing population trends since the early 1980s (Farmer 2008). Local survey 
data from several states in the northern United States and from the United Kingdom similarly report 
stable or expanding populations and range and an increase in incidences of breeding in urban areas 
(Ewing et al. 2011, Cava et al. 2014). This population and breeding range growth reflects Merlin’s 
recovery from widespread declines in the 1960s due to pesticide contamination. Merlin is susceptible to 
bioaccumulation of organochlorine pesticides, including DDT, and eggshell thinning affected 
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reproductive success in Merlin populations in the mid- to late-20th century, when use of such pesticides 
was widespread (Warkentin et al. 2005).  
 
Threats to individual Merlins from non-target poisoning from some environmental contaminants 
continue to exist, but this is no longer an impactful threat to Merlin populations (Warkentin et al. 2005). 
Mercury poisoning has recently been documented in Merlins, and while lead poisoning has been 
observed, it is very infrequent (Pain et al. 1995, Bourbour et al. 2019). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
Merlin is rare on the TBNG, and in Wyoming in general (Orabona Cerovski 2007, Wickens et al. 2017; see 
Figure 33). Wyoming lies toward the southern end of the Merlin breeding range, but birds may be found 
anywhere in the state during any time of year (Keinath et al. 2010). During the non-breeding season, 
some individuals remain year round, others migrate out of the state, and some migrate into the state 
from northern regions (Wickens et al. 2017).  

 
Merlin is a habitat generalist across its range. No research has examined Merlin habitat associations and 
occurrence on the TBNG specifically. Merlins that use the TBNG likely prey primarily on birds, but also 
may feed on bats and rodents. Merlins may also scavenge carrion on the TBNG. Merlins on the TBNG 
likely nest in trees in riparian areas, ponderosa pine (Pinus ponderosa) stands, or on elevated rocky 
outcrops on the TBNG. Changes in the extent of habitat and prey availability will not likely impact Merlin 
populations because it has no strong dependencies on any habitat features on the TBNG. 
 
Threats to Merlins that occur on the TBNG could include non-target poisoning by lead ammunition used 
in recreational shooting of prairie dogs and by anticoagulant rodenticides. Effects of non-target 
poisoning by lead and anticoagulants is apparently very rare in Merlins (Pain et al. 1995, Stone et al. 
2003), but Merlins may scavenge shot or poisoned prairie dogs, incurring some risk of non-target 
poisoning in prairie dog colonies subject to recreational shooting or lethal control using anticoagulant 
rodenticides. 
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Figure 33: Merlin bird and nest observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map 
of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data Warehouse, 
the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that some areas 
of the map may not have been surveyed, and the map may not show the full distribution of the species for the specified time 
period. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River Zoological Special 
Interest Area, which is not depicted. 
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6. Information gaps and limitations 
 
Current breeding locations and preferred habitat of Merlin in Wyoming are not well known. The 
phenology of the species in Wyoming is poorly understood, especially arrival and departure dates of 
breeding individuals (Wickens et al. 2017). Wintering habitat needs and biology are also understudied 
(Warkentin et al. 2005). Monitoring to examine abundance and population trends on the TBNG would 
improve understanding of any species-specific management needs. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 38 summarize the condition of indicators that may be used to evaluate 
persistence of the Merlin in the plan area. Merlin population trends and abundance are relatively 
unknown in the plan area. No obvious threats or relationship with the size, distribution, or total extent 
of prairie dog colonies exist for this species. Occasional impacts to individuals could result from the use 
of certain rodenticides or lead ammunition for recreational shooting. 
 
Table 38: Indicators of the potential for Merlin to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; FSH 
1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG is within the species’ historic and current range 

Established or becoming 
established in the plan area 

Yes – Several breeding records exist for the plan area 

Potential to be affected by the Plan 
Amendment 

Yes – Possible rare cases of non-target poisoning by rodenticides or lead 
poisoning if individuals scavenge poisoned or shot prairie dogs 

Declining trends in population or 
habitat 

Insufficient information – No known local declines; current range-wide 
populations have stabilized since declines in the 1970s 

Restricted range No – Species widely distributed across North America 

Low population numbers or 
restricted ecological conditions 

No – Species now occupies nearly all of its historical range in Wyoming 

Significant threats No – No identified significant threats 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Best management practices or key management recommendations to benefit Merlin include limiting 
disturbance near active nest sites and maintaining a landscape of mixed habitat to promote prey 
diversity and abundance. 
 
 

9. Best available scientific information considered 
 
BirdLife International. 2016. Falco columbarius. The IUCN Red List of Threatened Species 2016: 

e.T22696453A93562971. http://dx.doi.org/10.2305/IUCN.UK.2016-
3.RLTS.T22696453A93562971.en  
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Mountain Plover – Charadrius montanus 
 
1. Introduction 
 
Mountain Plover can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for Mountain Plover. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Mountain Plover, because 
prairie dog colonies provide the ecological conditions necessary for the survival of Mountain Plover in 
the plan area. 
 
Mountain Plover is a small shorebird that breeds in shortgrass prairie in the western Great Plains. 
Mountain Plover nests at very low densities and depends on extremely short vegetation and bare 
ground conditions, usually created by grassland disturbances such as fire or grazing by native ungulates 
or burrowing mammals. Because of its reliance on disturbed grassland, Mountain Plover has faced 
range-wide population declines with the conversion of native grasslands to cropland and rangeland, 
which has resulted in the interruption of historically common disturbances. In addition, as a result of 
widespread fire suppression and the elimination of nomadic native ungulate grazing, the availability of 
Mountain Plover nesting habitat has become strongly tied to the area of active prairie dog colonies 
across the landscape. Active prairie dog colonies create and maintain the extreme shortgrass and bare 
ground conditions preferred by Mountain Plover. Widespread disease and human efforts to control 
prairie dog colonies have caused continued threats to Mountain Plover populations across its breeding 
range. While intense livestock grazing can be compatible with Mountain Plover nesting habitat and can 
maintain short-stature vegetation for short periods of time, contemporary livestock grazing practices 
without the additional disturbance of fire do not adequately create suitable nesting habitat on a scale 
large enough to support Mountain Plover populations.  
 
Despite the substantial existing concern for Mountain Plover because of observed population declines 
and known threats to the species’ persistence, Mountain Plover is not in immediate danger of extinction 
or becoming endangered. In 2011, the U.S. Department of the Interior Fish and Wildlife Service (USFWS) 
withdrew a proposed rule to list Mountain Plover as threatened, citing evidence that Mountain Plover is 
somewhat more adaptable to existing threats and somewhat more abundant than previously believed. 
In addition, the USFWS noted that prairie dog colonies appear to be resilient to extirpation by disease or 
anthropogenic control efforts. The USFWS indicated that Mountain Plover did not warrant listing as 
endangered or threatened at the time of the decision. 
 
Locally on the TBNG, however, some concern for the species may be warranted because large dips in 
prairie dog populations due to epizootic disease outbreaks have caused corresponding drops in 
Mountain Plover abundance. Studies conducted on the TBNG have shown that Mountain Plovers there 
are reliant on active prairie dog colonies. Mountain Plovers nest at low densities and thus require 
relatively large areas of active prairie dog colonies to support multiple breeding pairs. Recent observed 
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Mountain Plover densities on active prairie dog colonies ranged from 1.5 birds per 100 acres where 
colonies were smaller than 250 acres, up to 2.4 birds per 100 acres where prairie dog colonies were 
between 250 and 1,250 acres in size (Duchardt et al. 2019b). These mid-sized to moderately large 
colonies tend to host Mountain Plover at their highest observed densities, while colonies larger than this 
generally support substantially lower Mountain Plover densities because of declines in habitat suitability 
in the central portions of large colonies. Areas outside of prairie dog colonies on the TBNG host few to 
no Mountain Plovers, especially in the absence of recent fire.  
 
Because Mountain Plover is strongly dependent on the extent and distribution of prairie dog colonies on 
the TBNG for survival, the proposed plan amendment has the potential to cause substantial adverse 
impacts to or substantially lessen protections for Mountain Plover. 
 
 

2. Status 
 
Table 39 summarizes the current status of Mountain Plover by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
 
Table 39: Current status of Mountain Plover by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G3 Vulnerable – At moderate risk of extinction range-wide. Breeding range has 
contracted over the long term, but population not declining in recent years; 
threats not as great as previously believed. 

NatureServe 
Wyoming state 
rank 

S2BS3N Imperiled (breeding) – At high risk of extirpation in Wyoming due to 
restricted range, few populations or occurrences, steep declines, severe 
threats, or other factors.  
 
Vulnerable (non-breeding) – At moderate risk of extirpation in Wyoming 
due to a fairly restricted range, relatively few populations or occurrences, 
recent and widespread declines, threats, or other factors. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends 
in population numbers or density; or significant current or predicted 
downward trends in habitat capability that would reduce the species’ 
existing distribution. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or population is 
dependent on ecological refugia on BLM lands that are threatened with 
alteration. 

USDOI FWSb 

status 
ESA: 
Formerly 
Proposed 
 
MBTA: 
Protected 
 
Bird of 
Conservation 
Concern 

Identified as a Category 2 candidate species in 1982 under the Endangered 
Species Act, indicating the potential need for listing, but a lack of sufficient 
information to make that determination (47 FR 58458). After the 
acquisition of new information, moved to a candidate species with high 
priority for listing in 1996 (61 FR 7599). Proposed for listing as threatened 
in 1999 because of rapidly declining populations and apparent threats, 
including loss of native grassland to cropland, uniform livestock grazing 
practices, and loss of native ungulates and burrowing mammals (64 FR 
7587-7601). Proposed rule for listing withdrawn in 2003 because threats 
and population declines were milder than originally thought (68 FR 53083-
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53101). Withdrawal of the proposed rule challenged in District Court in 
2006, and proposed rule reinstated in 2010 (75 FR 37353-37358). Proposed 
rule ultimately withdrawn in 2011, reiterating that threats and population 
declines were of a mild enough nature that the species was not in danger of 
extinction in all or substantial portions of its range (76 FR 27756-27799). 
Currently protected under the Migratory Bird Treaty Act. Priority for 
conservation action as a Bird of Conservation Concern. 

WGFDc status NSSU, Tier I Species of Greatest Conservation Need – Tier I (“highest priority”); 
insufficient information available to assign a Native Species Status rank. 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Charadrius montanus J. K. Townsend, 1837 is the accepted name by the Integrated Taxonomic 
Information System (ITIS). Taxonomic synonyms include Eupoda montana (J. K. Townsend, 1837). The 
species is commonly referred to as “mountain plover,” and the International Ornithological Congress 
lists the species as Mountain Plover. There are currently no recognized subspecies. 
 
 

4. Range-wide information 
 
Distribution and abundance 
The Mountain Plover is a North American endemic that breeds in the western Great Plains and winters 
in dry grasslands and deserts of northern Mexico and California (Knopf and Wunder 2006). In the United 
States, the species’ breeding range extends from northern Montana to central New Mexico, and it 
winters in northern Mexico and the southwest U.S. states of California, Arizona, New Mexico, and Texas 
(see Figure 34). 
 
In 2011, the U.S. Department of the Interior Fish and Wildlife Service (USFWS) estimated the range-wide 
breeding population of Mountain Plover to be over 20,000 birds, based on a synthesis of population 
estimates from the literature. The USFWS qualified its estimate with the acknowledgement that all 
existing estimates are imprecise (76 FR 27761-27762). 
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Figure 34: Range of Mountain Plover (BirdLife International and Handbook of the Birds of the World 2018). 

 
Life history and habitat 
Mountain Plover is a shortgrass-structural obligate and is found in short, sparse vegetation throughout 
its breeding range, with a preference for areas that feature generally greater than 25 percent bare 
ground (Olson and Edge 1985, Knopf and Miller 1994, Dinsmore 2003, Knopf and Wunder 2006, 
Augustine and Derner 2012, Uresk 2017). These site conditions provide clear lines of sight to 
approaching threats. Across its breeding range, bare ground and short-stature vegetation characteristics 
suitable for breeding and nesting typically occur after disturbances, including fire (Augustine and Derner 
2012), ungulate grazing (Uresk 2017), prairie dog colonies (Dinsmore et al. 2005, Augustine and Derner 
2012, Goguen 2012, Duchardt et al. 2018), and recently plowed and tilled land for row-crop agriculture 
(Shackford et al. 1999, Woolley 2016). This species is less associated with disturbance in more arid, high-
elevation sites (Wunder et al. 2003, Pierce 2017). Mountain Plover nests consist of scrapes in the ground 
lined with nearby materials (Olson and Edge 1985). Mountain Plovers may select habitat near certain 
types of forbs or shrubs, either for food resources, cover from predators, or thermoregulation (Graul 
1975, Shackford 1996, Schneider et al. 2006). Pairs tend to nest at lower densities and require larger 
territories than other grassland birds, though they are not sensitive to habitat fragmentation by linear 
features such as roads (Mettenbrink et al. 2006, Tipton et al. 2009). Mountain Plovers occur at densities 
on the order of three to greater than 20 birds per square mile in suitable breeding and nesting habitat 
and establish territories on the order of 40 to 70 acres (Olson and Edge 1987, Wunder et al. 2003, Knopf 
and Wunder 2006, Tipton et al. 2009, Augustine and Baker 2013). The species is an insectivorous ground-
forager (Knopf and Wunder 2006). Young are precocial, but they are also susceptible to overheating in 
the summer and may require vegetative cover for thermoregulation in some parts of the species’ range 
(Shackford 1996, Knopf and Wunder 2006). 
 
Mountain Plover and grassland disturbances 
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In the Great Plains of northeastern Colorado, eastern Wyoming, and eastern Montana, Mountain Plover 
breed in areas subject to disturbances that create short-statured vegetation and bare ground. Studies 
have variously shown that the primary disturbances that can create suitable vegetation characteristics 
include active prairie dog colonies and recent fire. While Mountain Plovers have been observed using 
areas subject to high intensity livestock grazing, such grazing is not tantamount to prairie dog 
colonization or recent fire in its provision of suitable Mountain Plover habitat. Cultivation for row-crop 
agriculture is a fourth disturbance that can create suitable nesting habitat, but the practice is not 
prevalent in the more northern portion of the species’ breeding range. 
 
Several studies conducted in Colorado, Wyoming, and Montana have demonstrated the importance of 
black-tailed prairie dog colonies as Mountain Plover breeding habitat (Olson and Edge 1987, Dinsmore et 
al. 2005, Dreitz 2009, Augustine and Derner 2012, Augustine and Baker 2013, Augustine and Skagen 
2014, Duchardt et al. 2018). Nest sites within prairie dog colonies generally have shorter vegetation, 
more bare ground, and higher forb density relative to areas within colonies without nests (Olson 1984, 
Olson and Edge 1985, Dechant et al. 2002). Dreitz (2009) found that in shortgrass steppe, Mountain 
Plovers nesting on prairie dog colonies had three-fold greater brood rearing success compared to 
Mountain Plovers nesting on grassland without prairie dogs. In addition, Mountain Plover occur at far 
higher densities on prairie dog colonies than surrounding prairie (Childers and Dinsmore 2008, Tipton et 
al. 2009, Augustine and Baker 2013). Within colonies, Mountain Plover densities vary with colony size, 
reaching peak densities in mid-sized to moderately large colonies of approximately 250 to 800 acres, 
while larger and smaller colonies carry somewhat reduced densities (Dinsmore et al. 2005, Augustine et 
al. 2008, Goguen 2012, Augustine and Skagen 2014, Duchardt et al. 2019a; but see Olson and Edge 
1987). Extremely large colonies may result in a loss of appropriate habitat toward the central portions of 
the colonies, where bare ground conditions or insect prey abundance may no longer be suitable for 
Mountain Plovers (Duchardt et al. 2019a). Augustine and Derner (2012) showed that, within prairie dog 
colonies, vegetation surrounding Mountain Plover nests and foraging locations was characterized by a 
mosaic of short-statured vegetation and bare soil. 
 
Multiple additional studies compared Mountain Plover use of prairie dog colonies against areas that had 
experienced recent fire (Augustine and Derner 2012, Augustine and Skagen 2014). Augustine and Skagen 
(2014) found that fall and late-winter prescribed burns and black-tailed prairie dog colonies hosted 
similar densities of Mountain Plover on the Pawnee National Grassland, and that plover densities 
declined at similar rates over time since a burn and time since an epizootic sylvatic plague outbreak 
(caused by the bacterium Yersinia pestis) in a prairie dog colony. Augustine and Skagen (2014) also 
measured nest survival rates, and found that Mountain Plover had greater nesting success on prairie 
dog colonies than in recent burns, possibly because the effects of prairie dog colonies on vegetation 
structure are more stable over time than the effects of fires. 
 
Some studies have shown that livestock grazing can be compatible with Mountain Plover breeding and 
nesting habitat, particularly if it occurs within active prairie dog towns. For example, Knowles et al. 
(1982) found that Mountain Plover in Montana used active prairie dog towns that were also grazed by 
cattle. Uresk (2017) studied habitat use in shortgrass prairie on the Pawnee National Grassland in 
Colorado in 1999 and 2000 and found that vegetation intensely grazed to approximately a one inch or 
less visual obstruction rating (see Robel et al. 1970) provided areas that Mountain Plovers selected for 
nesting. Such high intensity grazing necessary to create this habitat resulted in unwanted longer-term 
vegetative changes towards sod forming grasses. While these studies provide evidence showing that 
plover will nest in areas subject to specific types of high intensity livestock grazing, under currently-
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practiced, moderate livestock grazing regimes, Mountain Plovers are far more often found in areas 
subject to regular fire or the presence of relatively large black-tailed prairie dog colonies. Bare ground 
and very short vegetation conditions are rare in moderately grazed grassland without prairie dogs, and 
even areas grazed at very high intensity by cattle create conditions less suitable than prairie dog colony 
occupation or recent fire (Augustine and Derner 2012). Interruptions to historical patterns of fire and 
prairie dog colonies on the landscape in the second half of the 20th century may have caused Mountain 
Plover to select grazed areas as their preferred nesting sites, indicating some adaptiveness to changing 
environmental conditions. The restoration of frequent burning and large black-tailed prairie dog 
colonies on the shortgrass steppe over the past few decades may have allowed Mountain Plover to 
begin to return to its historically preferred selection of burned areas and prairie dog colonies for nesting 
and breeding (Augustine and Derner 2012). 
 
Population trends and threats 
Mountain Plover range-wide population numbers decreased substantially during the second half of the 
20th century, and declines have continued in since 2000 (Butcher and Niven 2007, Andres 2009). The U.S. 
Geological Survey North American Breeding Bird Survey (BBS) is an annual avian survey conducted 
across the United States and Canada to determine long-term and ongoing trends in bird populations. 
BBS data for Mountain Plover are generally of low power due to low detection rates during the surveys, 
but the surveys may indicate trends. Though not all estimates are significant, the BBS shows falling 
Mountain Plover populations at all scales of analysis. Range-wide, BBS data indicate that Mountain 
Plover experienced a statistically significant annual population decrease of 3.41 percent from 1966 to 
2015 and a non-significant annual decrease of 2.88 percent from 2005 to 2015. BBS data for Wyoming 
show declining, but non-significant trends (Sauer et al. 2017). 
 
Range-wide population declines have resulted from losses of suitable habitat in both the breeding range 
and wintering range. The Central Valley in California served as primary wintering habitat for much of the 
global Mountain Plover population, but conversion to row-crop agriculture decreased much of the 
available habitat, and Mountain Plovers moved elsewhere to winter. In the breeding and wintering 
ranges, Mountain Plover has faced interruptions to historical grassland disturbance regimes that create 
shortgrass and bare ground conditions. Suppression of wildland fire has resulted in the loss of mosaic 
vegetation structural patterns on the landscape that benefit Mountain Plover (Augustine and Skagen 
2014). The loss of native herbivores including prairie dogs and bison (Bison bison) has homogenized 
vegetation structure across the Mountain Plover breeding range, typically resulting in a loss of intensely 
grazed patches of grassland (Knopf and Miller 1994). Mountain Plover populations declined following the 
extirpation of bison, and remaining Mountain Plover populations are now often dependent on active 
prairie dog colonies for suitable breeding and nesting habitat (Dinsmore 2003). Continued threats to 
Mountain Plover stem from threats to prairie dogs, including invasive disease and eradication efforts by 
humans. Black-tailed prairie dogs are very sensitive to sylvatic plague, where mortality is often nearly 
100 percent across colonies. Plague exists throughout the range of the black-tailed prairie dog, which 
overlaps the Mountain Plover breeding range to a large degree (Cully et al. 2010). Prairie dogs are also 
subject to large-scale anthropogenic control because they are viewed as an agricultural pest, especially 
on rangeland where they may decrease the total availability of forage for livestock when climatic 
conditions are limiting to biomass production, such as during drought. 
 
Current international protections exist for the species because of observed declines in populations and 
the availability of suitable habitat. In Canada, where Mountain Plover populations are very small, the 
species is listed as endangered under the Species at Risk Act in 2000. The Species at Risk Act affords 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  228 
 

protection from harm for individuals of any listed species in Canada. In Mexico, where many Mountain 
Plovers over-winter, the species is listed and protected as a threatened species under federal law. 
 
In the United States, which hosts a large majority of Mountain Plover breeding and wintering habitat, the 
USFWS proposed to list the Mountain Plover as threatened under the Endangered Species Act in 1999 
because of observed population declines and the apparent immediacy of threats including conversion of 
native prairie to cropland, uniform livestock grazing practices across the Great Plains, the loss of native 
herbivores, and the loss of native vegetative communities to cropland on wintering grounds in the 
Central Valley in California (64 FR 7587-7601). These threats amount to interruptions of historical grazing 
and fire regimes that maintained a mosaic of vegetation structure across the landscape. In a subsequent 
decision, USFWS withdrew the proposal in 2003 because new information showed that Mountain Plover 
was more adaptable to threats than originally thought (68 FR 53083-53101). In particular, new research 
showed that Mountain Plover was able to nest in cropland and that the overall rate of conversion of 
native prairie to cropland constituted a small portion of the overall Mountain Plover breeding range 
(Shackford et al. 1999, 68 FR 53094). A legal challenge in 2006 caused the USFWS to reinstate the 
proposed rule to list Mountain Plover in 2010 (75 FR 37353-37358), but the USFWS once again withdrew 
the proposal in 2011, ultimately reiterating the finding that the species was somewhat adaptable to 
apparent threats, more widespread and abundant than originally thought, and not in immediate danger 
of extinction or becoming endangered in all or substantial portions of its range (76 FR 27756-27799). The 
USFWS estimated the Mountain Plover breeding population to be over 20,000 birds in 2011 (76 FR 
27762), and the potential for genetic drift because of habitat isolation and breeding site fidelity was 
shown to be negligible (Oyler-Mccance et al. 2008). The USFWS decision was additionally based on an 
understanding of the high resilience of black-tailed prairie dog to extirpation by disease and 
anthropogenic control (76 FR 27776-27779). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015). 
 
Research specific to the TBNG regarding Mountain Plover habitat and occurrence comes from an older 
set of studies associated with the Antelope Coal Mine (see Parrish 1988, Oelklaus 1989, Parrish et al. 
1993), and an ongoing study by the Thunder Basin Research Initiative, which is a research partnership 
between the University of Wyoming, the Thunder Basin Grasslands Prairie Ecosystem Association, the 
U.S. Department of Agriculture Agricultural Research Service, and the U.S. Department of Agriculture 
Forest Service (see Duchardt et al. 2018, Duchardt et al. 2019a). Parker et al. (2019) examined potential 
trophic drivers of Mountain Plover populations using Forest Service abundance data from the TBNG. In 
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addition, some studies have included sites on the TBNG as part of broader-scale research about 
Mountain Plover habitat (e.g., Plumb et al. 2005, Augustine and Baker 2013). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Mountain Plover occupy the TBNG between April and early August and use the area primarily as 
summer breeding habitat. Individual birds breeding farther north may also use the TBNG as migratory 
habitat (Knopf and Wunder 2006; see Figure 34). Documented nesting occurrences on the TBNG date 
back to at least the late 1970s (Oelklaus 1989). The Forest Service has surveyed portions of the TBNG for 
Mountain Plover presence since 1982; however, surveyed locations are not consistent from year to year, 
and total surveyed acreage is not consistent from year to year, with many years between 1982 and 2018 
having had no surveys. The maximum number of Mountain Plover bird observations in any one year in 
Forest Service surveys was 297, in 2017. The maximum number of nests observed in any one year was 
66, in 2016. Other observation records exist in the Forest Service’s Enterprise Data Warehouse, the 
Forest Service’s local survey dataset, the Wyoming Natural Diversity Database, and the citizen science 
birding database, eBird (https://eBird.org/; see Sullivan et al. 2009). The majority of these observations 
are concentrated in the area designated Management Area 3.63 under the current TBNG Land and 
Resource Management Plan (USDA Forest Service 2002; see Figure 35). Management Area 3.63 is 
currently managed to create habitat that would allow for the eventual reintroduction of the federally 
listed black-footed ferret (Mustela nigripes), an endangered, prairie dog colony-obligate predator (USDA 
Forest Service 2015). The high numbers of Mountain Plover individuals and nests observed in 2016 and 
2017 correlate to extreme highs in active prairie dog colony area on the TBNG and especially in 
Management Area 3.63. A second, smaller set of clustered observations occurs to the west of 
Management Area 3.63 and is not necessarily correlated to the occurrence of prairie dog colonies (see 
Figure 35 and Figure 36); these observations are the results of regular, long-term wildlife monitoring 
associated with surface coal mines on the TBNG (see Parrish 1988, Oelklaus 1989, Parrish et al. 1993). 
Mountain Plover densities in these coal mine surveys were much lower than recorded densities on 
prairie dog colonies in Management Area 3.63 (Parrish et al. 1993, Duchardt et al. 2019a). 
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Figure 35: Mountain Plover bird and nest observations on the Thunder Basin National Grassland and nearby lands. Map A is an 
inset map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the 
Spring Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, 
which is not depicted. 
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Figure 36: Black-tailed prairie dog colony historical extent and Mountain Plover observations on the Thunder Basin National 
Grassland and nearby lands. Map A is an inset map of Management Area 3.63 and its vicinity; the inset area is shown as a black 
perimeter on Map C. Map B depicts the Spring Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, 
excluding the Spring Creek Geographic Area. Red polygons represent the total extent of all observed active black-tailed prairie dog 
colonies in 1976, 1997, and 2001-2018. Blue dots represent observations of Mountain Plover from any year. Mountain Plover 
observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
some areas of the map may not have been surveyed, and the map may not show the full distribution of either species on the 
Thunder Basin National Grassland. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 
Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
On the TBNG, Mountain Plover overwhelmingly select to breed and nest on black-tailed prairie dog 
colonies (see Figure 36). Though Mountain Plover occur outside of prairie dog colonies (Parrish et al. 
1993), recent studies have found that Mountain Plover occur at much higher densities on prairie dog 
colonies than off of prairie dog colonies. Augustine and Baker (2013) and Duchardt et al. (2018) studied 
habitat associations among several bird species on the TBNG in two different sets of avian surveys since 
the mid-1990s and found that Mountain Plover occurred only in prairie dog colonies. When available, it 
is likely that Mountain Plover also occur in burned areas during the year after a wildland or prescribed 
fire, though nest survival rates may be somewhat lower in burned areas than in prairie dog colonies 
(Augustine and Skagen 2014). Species model outputs from Duchardt et al. (2018) indicate that Mountain 
Plover abundance on the TBNG is related to bare ground, clayey soils, gentle topography, and low visual 
barriers, all of which occur to a greater degree and more consistently in prairie dog colonies than in 
other areas (Duchardt et al. 2018). Wildland and prescribed fire are currently suppressed and rare on 
the TBNG and less likely to occur than prairie dog colonies in areas with suitable topography for 
Mountain Plover habitat. From 2009 to 2015, however, the Forest Service conducted prescribed burns in 
some areas to enhance Mountain Plover habitat; the Forest Service no longer conducts prescribed burns 
on the TBNG. Prairie dog colonies also provide more continuous habitat than burns because they 
maintain short vegetation height over longer periods of time in a single location. An extensive review of 
ecological sites on the TBNG by Haufler et al. (2008) predicted that prairie dog colonies and Mountain 
Plover could occur on clayey, loamy, and saline upland ecological sites, which in total constitute 
approximately half of the surface area of the TBNG. Most historically observed, large-scale prairie dog 
activity, however, has tended to occur in Management Area 3.63, where conditions are ideal for 
colonization. 
 
According to recent avian surveys, Mountain Plover densities on the TBNG vary depending on the 
quality of habitat and size of active prairie dog colonies. Data from the Thunder Basin Research Initiative 
showed that Mountain Plover densities within prairie dog colonies vary with distance from the colony 
edge, with low densities very near and very far from colony edges and peak densities at moderate 
distances from the colony edge (Duchardt et al. 2019a). The largest prairie dog colonies that existed on 
the TBNG in 2015, 2016, and 2017, reaching over 10,000 acres, hosted fewer Mountain Plover at 
distances greater than approximately 900 yards from the colony edge than at areas adjacent to the edge 
(Duchardt et al. 2018, Duchardt et al. 2019a). Mountain Plover occurred at the greatest densities 
approximately 550 yards from the colony edge (Duchardt et al. 2019a). Regarding colony size, Mountain 
Plover occurred at their highest density of approximately 2.4 birds per 100 acres on colonies between 
approximately 250 and 1,250 acres in size. Density on the largest colonies of 6,000 to 10,300 acres, was 
approximately 0.8 birds per 100 acres, and density on the smallest colonies, of less than 250 acres, was 
1.5 birds per 100 acres (Duchardt et al. 2019b). These findings of peak densities in moderately large 
colonies match findings of the strong link between colony size and Mountain Plover abundance in other 
parts of the range (e.g., Dinsmore et al. 2005, Augustine et al. 2008, Goguen 2012, Augustine and 
Skagen 2014). On the TBNG, the average bird density across all colonies was 1.2 birds per 100 acres 
(Duchardt et al. 2019b). In comparable TBNG avian surveys conducted in 1996, Augustine and Baker 
(2013) found a somewhat lower density of 0.5 birds per 100 acres, though overall prairie dog acreage on 
the TBNG was likely far lower in 1996 than in 2015, 2016, and 2017. Observed densities on active prairie 
dog colonies in other parts of the Mountain Plover breeding range are comparable to the TBNG (e.g. 
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Tipton et al. 2009, Augustine and Baker 2013) or somewhat higher (e.g. Olson and Edge 1987, Childers 
and Dinsmore 2008, Augustine and Skagen 2014). 
 
The Thunder Basin Research Initiative surveys additionally showed a clear correlation between total 
prairie dog colony area and Mountain Plover abundance. Duchardt et al. (2018) found a decrease in the 
number of Mountain Plover as the total area of prairie dog colonies decreased after a 2017 outbreak of 
sylvatic plague. Mountain Plovers declined by a factor of approximately 15 in 2018 from pre-plague 
encounter rates in 2016 and 2017; typical encounter rates at observation points were 40-50 
observations in 2016 and 2017, but decreased to only three birds in 2018 (Duchardt, C., unpublished 
data). This strong population link with total prairie dog colony area is consistent with previous studies in 
Colorado and Montana (Augustine et al. 2008, Augustine and Skagen 2014). 
 
 

5.3 Current status of habitat in the plan area 
 
Across the TBNG, Mountain Plovers have historically occurred most extensively in the area designated as 
Management Area 3.63 (see Figure 35). Management Area 3.63 encompasses approximately 50,900 
continuous acres of the TBNG, and is managed to support large complexes of prairie dog colonies under 
current management direction (USDA Forest Service 2015).  
 
The extent of black-tailed prairie dog colonies on the TBNG has varied widely since consistent monitoring 
of colony area began in 2001 (see Table 40; note that not all areas of the TBNG were surveyed for prairie 
dog colony extent in any given year). The extent of prairie dog colonies has varied with both lethal 
management activities under the plan and outbreaks of sylvatic plague. Three landscape-scale plague 
outbreaks have occurred on the TBNG in 2001, 2005, and 2017. Recent growth and decline of prairie dog 
colonies on the TBNG has been extreme (see Figure 37). The Forest Service understands 2017 and 2018 
to represent the maximum and minimum area of prairie dog colony extent on the TBNG since the Forest 
Service has managed it; measured colony extent on National Forest System lands during those years was 
more than 48,000 acres in 2017 and less than 700 acres in 2018 (note that surveys focused on 
Management Area 3.63 and vicinity and did not capture the full extent or colonies across the TBNG). 
 
Wildland fires occur on the TBNG, though they likely remain a minor provider of Mountain Plover 
habitat relative to prairie dog colonies. Most fires on the TBNG occur in July and August, after the wetter 
late-spring months. These fires burn primarily in grass and sagebrush fuel types, with some fires 
occurring in ponderosa pine stands on ridgetops. Grass fires are generally flashy and wind-driven, and 
would provide Mountain Plover habitat in the subsequent burned area. Ignition usually occurs during 
dry thunderstorm events, as a result of human activity, or due to sparks created by the railroad. The 
TBNG and nearby state and private lands have experienced an average of 22 fire starts per year since 
2001, burning an average of approximately 3,050 acres per year across the landscape. It is unknown 
what proportion of these fires occurred in grassland, rather than sagebrush or forest. The maximum 
acreage burned on the TBNG in any one year since 2001 was 4,259, in 2010. In addition to wildland fires, 
the Forest Service conducted an average of approximately 356 acres of prescribed burning in priority 
grassland habitat between 2009 and 2015 to improve habitat for black-tailed prairie dog and Mountain 
Plover; the Forest Service has stopped implementing prescribed burns since that time. 
 

Table 40: Extent of black-tailed prairie dog colonies on the TBNG and adjacent lands. 

Year Acresa 

2001 22,451 
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2002 4,394 

2003 5,643 

2004 9,237 

2005 15,427 

2006 5,100 

2007 3,304 

2008 3,932 

2009 2,947 

2010 4,947 

2011 9,868 

2012 17,791 

2013 23,259 

2014 26,439 

2015 29,397 

2016 36,463 

2017 75,856b 

2018 1,154 
a Data for 2001-2015 was collected in surveys conducted by the Forest Service. Data for 2016-2018 was collected in surveys 
conducted by the Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA). Surveyed locations and total area surveyed 
are not consistent from year-to-year. The TBGPEA surveys covered far more state and private land than the Forest Service 
surveys, but the Forest Service surveys were not entirely limited to National Forest System land. The TBGPEA surveys cover 
roughly the vicinity of the Category 1 habitat management area, which largely coincides with Management Area 3.63, currently 
managed to produce habitat adequate for the reintroduction of the black-footed ferret (USDA Forest Service 2002). Numbers 
may represent general increase and decline in colony extent across the grassland, but do not show the true extent of prairie 
dog colonies across the TBNG in any given year, or trends in any specific locations. 
b This is combined 2016 and 2017 data. The plague event happened in 2017. Mapping efforts for 2017 measured the extent of 
empty burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately before 
the plague event. 
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Figure 37: Black-tailed prairie dog colony growth and decline in Management Area 3.63 and its vicinity from 2009 to 2018. Panel 
A shows the growth of colonies from 2009 to 2017. Colony extent is shown for the years 2009, 2013, and 2016/2017 (including 
National Forest System lands only). Panel B shows the decline of colony extent after the plague event in 2017. Colony extent is 
shown for the years 2016/2017 and 2018 (including National Forest System and adjacent state and private lands). Survey data for 
the years 2016 and 2017 are combined to show the maximum extent of colonies prior to the plague outbreak in 2017; the colony 
surveyors were not able to fully map active colonies in 2017 prior to the plague outbreak. Observation data are from the local 
survey dataset maintained by the Douglas Ranger District. Note that Management Area 3.63 as shown on the map includes 
Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 

 
 

5.4 Projected status of habitat in the plan area 
 
Since the first landscape-scale plague epizootic in 2001, prairie dog colonies on the TBNG have 
experienced very large swings in extent. Though it is difficult to predict the magnitude of maximum and 
minimum colony extent on the TBNG, the plague cycle might be expected to regularly continue. In the 
absence of plague or management intervention, prairie dog colonies naturally fluctuate in size. Prairie 
dog colonies tend to expand under population pressure, and they expand especially rapidly during 
drought, when vegetation for forage is sparse (Cincotta et al. 1987, Derner et al. 2006, Archuleta 2014). 
 
The current TBNG Land and Resource Management Plan emphasizes the growth of prairie dog colonies 
in Management Area 3.63. The plan directs the use of lethal control only in select situations when the 
expansion of prairie dog colonies threatens human health and safety and non-lethal control is ineffective 
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(USDA Forest Service 2015). Any change in management direction for prairie dog colonies will likely alter 
the distribution and amount of habitat for Mountain Plover on the TBNG. 
 
Wildland fire will also continue to occur on the landscape at low levels. The Forest Service engages all 
wildland fire starts on the TBNG with initial attack suppression due to the proximity of state and private 
lands to all areas of the TBNG, but it is likely that a few thousand acres will continue to burn annually 
because many fires escape or preempt suppression efforts. The proportion of burning that occurs in 
topography and vegetation types suitable for Mountain Plover habitat is unknown. Climate change 
models for the mixed-grass prairie ecotones at the western edge of the Northern Great Plains in 
Wyoming and Montana project higher temperatures and increased extreme weather events, which will 
have uncertain effects on fire regimes in the region (Conant et al. 2018). 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Prairie dog control – Prairie dogs are linked with Mountain Plover abundance throughout much of their 
range and reductions in the total area of prairie dog colonies would constitute direct reductions of the 
most successful breeding and nesting habitat (Dinsmore et al. 2005, Augustine and Baker 2013, Duchardt 
et al. 2018). In the absence of prairie dog colonies, vegetative conditions are not typically suitable on the 
TBNG for Mountain Plover breeding and nesting habitat. Anthropogenic prairie dog control is typically a 
reaction to perceived negative impacts to agricultural output, including livestock growth, or threats to 
human health and safety. Potential threats to human health and safety often consist of the risk of 
disease transmission from prairie dogs or fleas to humans. Anthropogenic control measures usually 
include the use of rodenticides, translocation of groups of prairie dogs, and the creation of visual, 
topographic, or hydrologic barriers to which prairie dogs may have an aversion. 
 
Sylvatic plague – Outbreaks of sylvatic plague can cause extremely rapid contraction of active prairie dog 
colony acreage, resulting in rapid loss of available breeding and nesting habitat for Mountain Plover 
(Augustine et al. 2008, Augustine and Skagen 2014). While control of plague is often desirable to prevent 
large swings in prairie dog populations and to avoid risks to human health and safety, plague 
management can present a possible threat to Mountain Plover. The insecticide deltamethrin is the 
primary method used to control fleas that transmit sylvatic plague (Seery et al. 2003). Deltamethrin has 
been shown to reduce Mountain Plover nest survival, possibly due to reduced insect food availability, 
which can result in greater energy expenditure for foraging (Dinsmore 2013).  
 
Fire suppression – Wildland fire suppression has resulted in the loss of a historically common 
disturbance that temporarily provided shortgrass and bare ground conditions for Mountain Plover 
breeding and nesting on portions of the TBNG (Augustine and Skagen 2014). 
 
Range management – Because Mountain Plover prefers to breed and nest in highly disturbed habitat, it 
benefits from very intense grazing and browsing that reduces vegetation cover (Augustine and Derner 
2012). Historic ungulate grazers such as bison were nomadic and created a heterogeneous mosaic of 
intensely grazed and ungrazed areas across the landscape. Contemporary livestock grazing regimes differ 
because they typically aim to avoid high levels of soil and vegetation disturbance to the extent possible 
by implementing a more moderate grazer presence in any given area over time (Colorado Division of 
Wildlife 2003, Dinsmore 2003). In other words, typical livestock grazing practices favor taller vegetation 
and less bare ground than was common historically and does not provide suitable habitat for breeding 
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and nesting Mountain Plovers (Graul 1980). While some research has shown that Mountain Plovers may 
nest in areas subject to heavy grazing by livestock (Uresk 2017), targeted, intense cattle grazing does not 
provide comparably suitable habitat relative to prairie dog colonies or recent fire (Augustine and Derner 
2012). 
 
Weather, climate, and climate change – Weather, moisture patterns, and vegetation growth in the TBNG 
ecotone is highly variable. Climate change models for the mixed-grass prairie ecotones at the western 
edge of the Northern Great Plains in Wyoming and Montana project higher temperatures and increased 
extreme weather events (Conant et al. 2018). Increases in temperature could result in greater heat stress 
to Mountain Plover chicks and nests, especially because Mountain Plovers nest in unprotected locations 
(Dreitz et al. 2012). Extreme precipitation events during the breeding season could result in lower rates 
of nest survival (Dinsmore et al. 2002). On the other hand, if climate change results in longer or more 
frequent droughts, the potential limits to vegetation growth and the facilitation of prairie dog colony 
expansion could result in benefits to Mountain Plover. Drought has been linked to higher rates of nest 
survival and adult survival in certain systems because of enhanced habitat conditions (Dinsmore et al. 
2002, Dinsmore 2008, Dreitz et al. 2012). 
 
Recreational shooting – Recreational shooting may depress prairie dog colony growth (Vosburgh and 
Irby 1998, Pauli and Buskirk 2007), with potential negative effects on the potential availability of 
Mountain Plover habitat when prairie dog populations are low after a plague outbreak or anthropogenic 
control. 
 
Energy infrastructure and development – Little research has examined the relationship between 
Mountain Plover and energy development activities, but the existing research shows minimal effects 
(Dechant et al. 2002). Mountain Plovers are tolerant of machinery but not of foot traffic (Knopf and 
Wunder 2006). Mountain Plover are also tolerant of habitat fragmentation, such as by roads or other 
linear features that may be associated with energy development (Mettenbrink et al. 2006). The large 
coal mines on the TBNG do not apparently disturb nearby nesting Mountain Plover, but resulted in large 
reductions in potential habitat area upon initial opening of the surface mine (Parrish 1988, Oelklaus 
1989). 
 
 

6. Information gaps and limitations 
 
Outstanding research needs regarding Mountain Plover on the TBNG include information regarding the 
amount and configuration of prairie dog colonies that will support Mountain Plover populations over the 
course of different time scales. This question is especially important because of the frequent fluctuations 
in prairie dog colony area on the TBNG. Mountain Plovers may not use the TBNG for breeding and 
nesting in the years following outbreaks of plague, but it remains unknown whether birds will return to 
the TBNG after several consecutive years during which habitat availability is particularly low. Additional 
information needs include nest and brood survival rates specific to the TBNG, as these are particularly 
important components of Mountain Plover population dynamics (Dreitz 2009). 
 
 

7. Status of indicators used to evaluate persistence 
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The items listed in Table 41 summarize the condition of indicators that may be used to evaluate 
persistence of the Mountain Plover in the plan area. Mountain Plover occur in low densities and face 
significant threats to available breeding and nesting habitat on the TBNG. The apparent strong links 
between Mountain Plover populations and the area of active prairie dog colonies indicates a potential 
risk of loss of persistence if prairie dog colony area remains very low on the landscape. Both sylvatic 
plague and anthropogenic prairie dog control can result in large reductions in prairie dog colony area. 
 
Table 41: Indicators of the potential for Mountain Plover to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Finding and details 

Native to plan area Yes 

Established or 
becoming established 
in the plan area 

Yes – Consistently observed and surveyed during breeding and nesting season since 
the 1970s 

Potential to be 
affected by the Plan 
Amendment 

Yes – Recent surveys have observed that Mountain Plover nests almost exclusively on 
black-tailed prairie dog colonies in the plan area; Mountain Plover populations track 
closely with total prairie dog colony area 

Declining trends in 
population or habitat 

Insufficient information – Long-term local trends are unknown; substantial recent 
decline in 2018 correlated with a decline in extent of black-tailed prairie dog colonies 
post-sylvatic plague 

Restricted range No – TBNG lies well within breeding range, but suitable habitat within range is largely 
restricted to active prairie dog colonies; full breeding range somewhat more restricted 
than other North American breeding aridland or semi-aridland birds 

Low population 
numbers or restricted 
ecological conditions 

Yes – Local population numbers are variable and directly linked to black-tailed prairie 
dog colony area; population in 2018 was low due to extremely low active prairie dog 
colony acreage; nesting pairs occur at very low densities in the plan area 

Significant threats 
present 

Yes – Populations are very sensitive to declines in area of active prairie dog colonies, 
which may be caused by management to control prairie dogs or outbreaks of sylvatic 
plague; other threats include fire suppression, climate change, and range management 
practices to increase and homogenize vegetation height across livestock grazing 
pastures 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management actions that can support Mountain Plover nesting habitat on the TBNG include the 
maintenance of short and sparse vegetation through the protection of active prairie dog colonies.  
Large reductions in the area of active prairie dog colonies on the TBNG may result in a risk of loss of 
viability of Mountain Plover in the plan area. Management actions to avoid loss of prairie dog colonies 
include prohibitions on the use of rodenticides, implementation of plague control measures, and 
management of the size and distribution of individual colonies.  
 
Diversification of plague control tools may benefit Mountain Plover. The use of deltamethrin as a plague 
control measure may have negative effects Mountain Plover because it reduces the availability of the 
insect prey base. Oral vaccines and oral insecticides, applied using grain baits, may effectively limit the 
spread of plague while avoiding the deleterious effects of topical deltamethrin (Jachowski et al. 2011, 
Tripp et al. 2015, Poché et al. 2017, Rocke et al. 2017). Management of the distribution of colonies may 
also help to impede the spread of plague from colony to colony. Cully et al. (2010) found that distance 
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between colonies reduces plague intercolony plague transmission opportunities. The authors of the 
study suggested that effective conservation strategies could include the identification and monitoring of 
“stepping stone colonies,” which could be treated with deltamethrin or alternative plague control 
measures or eliminated using rodenticides once plague is detected to reduce connectivity across large 
landscapes. In this case, habitat fragmentation could mitigate infected prairie dogs’ ability to disperse 
among healthier colonies, but connectivity across the landscape would still be maintained during times 
of minimal plague activity (Cully et al. 2010). In any case monitoring colonies for plague is critical to the 
effective implementation of plague control tools. 
 
Because Mountain Plover densities within prairie dog colonies vary with distance from the edge of the 
colony, management of the size of individual prairie dog colonies could be a potential tool to support 
ideal Mountain Plover habitat. In particular, mid-sized to moderately large colonies, ranging from 
approximately 250 to 1,250 acres may maximize Mountain Plover density (Duchardt et al. 2019a; 
Duchardt, C., unpublished data). Larger colonies do not tend to support many Mountain Plovers in 
locations farther than 0.5 miles from the colony edge (Duchardt et al. 2019a). Larger colonies may also 
result in increased likelihood of the spread of sylvatic plague (Collinge et al. 2005, Cully et al. 2010). 
 
Overall, the management of disturbance processes, such as fire and grazing, is particularly important to 
create a mosaic of vegetation structure on the landscape and maintain native vegetation. The habitat 
mosaic will support a greater vertebrate and invertebrate diversity to contribute to healthy ecological 
conditions for Mountain Plover (Duchardt et al. 2018). 
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Northern Harrier – Circus cyaneus 
 
1. Introduction 
 
Northern Harrier can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Northern Harrier. The intent 
of the amendment is to modify direction for conservation of short-stature grasslands and management 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information shows that the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for Northern 
Harrier, because the use of some rodenticides and lead ammunition could result in secondary poisoning 
to individual Northern Harriers that prey on poisoned or shot prairie dogs. 
 
Northern Harrier is a widespread and abundant raptor across the Northern Hemisphere. Northern 
Harrier is an open habitat generalist, preferring wetlands and marshes when available, but also 
occurring in grasslands and shrubland habitat across the drier western landscapes of North America. 
Northern Harriers typically hunt rodents, passerine birds, and waterfowl, but also readily scavenge for 
food. Preferred foraging habitat generally consists of thick vegetation conducive to the occurrence of 
riparian, grassland, and shrubland birds and small mammals. Nest sites are also usually located in tall, 
thick vegetation in wet areas. While the species appears to be secure throughout its range, some threats 
to the species exist, including degradation of native wetland and grassland habitats and habitat 
fragmentation because of land use conversion for row-crop agriculture and livestock grazing. 
Overgrazing and the use of insecticides and rodenticides have reduced prey availability and as a result 
reduced the amount of suitable habitat for the species. In addition, secondary poisoning is common 
because of the use of rodenticides and lead ammunition on potential prey species. 
 
On the TBNG, Northern Harrier habitat associations have not been studied, but Northern Harriers likely 
most often use sagebrush and riparian vegetation for nesting and foraging. Dependence on these 
habitats, however, has not been shown, and Northern Harriers will not likely be affected by small 
changes in the overall availability of these habitats. Secondary poisoning as a result of prairie dog 
management could occur among individual Northern Harriers on the TBNG, especially via the use of 
anticoagulant rodenticides for lethal control or lead ammunition for recreational shooting in prairie dog 
colonies. 
 
  

2. Status   
 
Table 42 summarizes the current status of Northern Harrier by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
 
Table 42: Current status of Northern Harrier by various ranking entities. 

Entity Status Details 
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NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide due to a very 
extensive range, abundant populations or occurrences, and little to no 
concern from declines or threats.  

NatureServe 
Wyoming state 
rank 

S4BS5N Apparently Secure (breeding) – At fairly low risk of extirpation in 
Wyoming due to an extensive range and/or many populations or 
occurrences, but with possible cause for some concern as a result of 
local recent declines, threats, or other factors. 
 
Secure (non-breeding) – At very low or no risk of extirpation in 
Wyoming due to a very extensive range, abundant populations or 
occurrences, with little to no concern from declines or threats. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability 
is a concern, as evidenced by: significant current or predicted 
downward trends in population numbers or density; or significant 
current or predicted downward trends in habitat capability that would 
reduce the species’ existing distribution. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Northern Harrier as sensitive in Wyoming. 
No other BLM regions list Northern Harrier as sensitive. 

USDOI FWSb 

Status 
MTBA: Protected Protected under the Migratory Bird Treaty Act. 

WGFDc Status N/A The WGFD does not recognize Northern Harrier as a Species of 
Greatest Conservation Need. 

Natural Heritage 
Programd Status 

N/A WYNDD does not recognize Northern Harrier as a Species of Concern 
or a Species of Potential Concern. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
Circus cyaneus (Linnaeus, 1766) is the accepted name for Northern Harrier by the Integrated Taxonomic 
Information System (ITIS). The species is commonly referred to as “northern harrier,” and the 
International Ornithological Congress lists the species as Northern Harrier. ITIS recognizes two 
subspecies, including Circus cyaneus cyaneus (Linnaeus, 1766) and Circus cyaneus hudsonius (Linnaeus, 
1766); however, several sources now separate the two subspecies into distinct species because of 
differences in morphology, plumage, and breeding habitat (Smith et al. 2011, Etherington and Mobley 
2016). The American Ornithological Society recognized the two subspecies as distinct species, called C. 
cyaneus (commonly known as “hen harrier”) and C. hudsonius (“northern harrier”), beginning in 2017 
(Chesser et al. 2017). C. cyaneus is also sometime grouped taxonomically with Circus cinereous Vieillot, 
1816 (commonly known as “cinereous harrier”). C. c. cyaneus is Palearctic, while C. c. hudsonius is found 
only in North America. C. c. hudsonius is the only species of the genus Circus native to North America 
(Smith et al. 2011). 
 
 

4. Range-wide information 
 
Distribution and abundance 
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Northern Harriers are well distributed and relatively abundant and known to occur in North America and 
throughout Eurasia. The North American subspecies C. c. hudsonius breeds throughout Canada, the 
northern United States, and the Great Plains and intermountain regions of the United States. Non-
breeding and winter use occurs extensively throughout the remainder of the United States, Mexico, and 
the Caribbean, and extending southward through Central America to northern Colombia (Smith et al. 
2011; see Figure 38). 
 

Figure 38: Range of the Northern Harrier North American subspecies C. c. hudsonius (BirdLife International and Handbook of the 
Birds of the World 2018). 

 
Habitat and life history 
Northern Harrier is an open habitat generalist in both breeding and wintering seasons. Where available, 
Northern Harriers prefer wetlands, marshes, and pastures for breeding and nesting, but in the drier, 
western portions of their range, they will inhabit upland prairies, drained marshlands, croplands, cold 
desert shrub-steppe, and riparian woodlands. Northern Harriers generally occupy locations with dense 
vegetation conditions suitable for small mammalian and avian prey.  
 
Northern Harriers hunt a variety of rodents, passerine birds, waterfowl, reptiles, and amphibians, and 
they also opportunistically scavenge nearly all types of carrion. Northern Harriers hunt by flying low over 
the ground, listening for movements in the vegetation, and surprising prey. Females more often hunt for 
small mammals in denser vegetation within the vicinity of the nest, while males more often hunt for 
birds. Breeding males provide food to the females during incubation, and breeding pairs will often 
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engage in aerial transfer of prey. Northern Harriers build their nests on the ground in dense, tall, 
undisturbed vegetation, usually in wet areas (Smith et al. 2011). 
 
Population trends and threats 
Northern Harrier populations declined somewhat in the 20th century, likely as a result of reforestation of 
much of the northeastern United States, and secondary poisoning from organochloride pesticides, 
including DDT. The species remains widespread and abundant overall, despite continued concern about 
populations in the eastern and Great Plains portions of its range because of continued reforestation, 
degradation of wetlands, and the loss of native grassland to monoculture cropland and uniform livestock 
grazing (Smith et al. 2011). Conversion of prairie to cropland and livestock grazing can reduce 
populations of preferred prey by shortening vegetative structure (Pain et al. 1997, Littlefield and 
Johnson 2005). Secondary poisoning by lead ammunition or pesticides remains a potentially significant 
cause of mortality among Northern Harriers, because they scavenge shot and poisoned carcasses 
(Peterson et al. 2001). Lead poisoning has been well documented in Northern Harriers (Martin et al. 
2008, Pain et al. 2009), and poisoning from anticoagulant rodenticides has been documented in other 
species of harrier (e.g., Circus aeruginosus; López-Perea et al. 2019). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015a). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Northern Harriers occur on the TBNG year-round, using the area for breeding, wintering, and migratory 
habitat (Smith et al. 2011). Northern Harriers are distributed throughout the plan area (see Figure 39). 
Survey data are insufficient to show local population trends. 
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Figure 39: Northern Harrier observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data Warehouse, 
the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that some areas 
of the map may not have been surveyed, and the map may not show the full distribution of the species for the specified time 
period. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River Zoological Special 
Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Northern Harriers are open habitat and prey generalists, but prefer wetter areas and more heavily 
vegetated areas. Northern Harrier habitat relationships have not been studied on the TBNG specifically. 
The species likely nests and forages in open habitats with taller vegetation, including sagebrush, woody 
draws, and riparian corridors. Northern Harrier has been observed nesting in sagebrush in other parts of 
Wyoming (Morrow and Morrow 2016). While Northern Harrier likely prefers areas with taller, woody 
vegetation on the TBNG, it also likely scavenges for food across the landscape. 
 
 

5.3 Current status of habitat in the plan area 
 
Because Northern Harrier is a habitat generalist, it will not likely be greatly affected by small changes in 
the availability of specific types of vegetation or prey. Extreme decreases in sagebrush or riparian 
habitat availability, however, might impact the species. Currently, greater than 330,000 acres of 
sagebrush habitat exists on the planning unit (USDA Forest Service 2012). Limits to the extent of 
sagebrush on the TBNG historically included fire and herbivory by prairie dogs (Haufler et al. 2008, 
Connell et al. 2018). The TBNG and adjacent state and private lands experienced an average of 22 fire 
starts per year since 2001, burning an average of approximately 3,050 acres per year across the 
landscape. According to surveys by the Forest Service and the Thunder Basin Grassland Prairie 
Ecosystem Association, the extent of black-tailed prairie dog colonies has varied over the past two 
decades, often with colony growth followed by rapid colony die-offs caused by epizootic outbreaks of 
sylvatic plague (Yersinia pestis). The greatest measured extent of prairie dog colonies on the TBNG was 
greater than 48,000 acres, while the smallest measured extent of prairie dog colonies on the TBNG was 
less than 1,000 acres. At their greatest measured extent, approximately 14,000 acres of prairie dog 
colonies occupied area designated as priority habitat for the Greater Sage-grouse, which is the 
equivalent of approximately 6 percent of that priority habitat. Other contemporary disturbances include 
development associated with oil and mineral extraction (Hethcoat and Chalfoun 2015). As of August, 
2017, the TBNG hosted 334 total active oil and gas wells, amounting to approximately 835 acres of 
surface disturbance. Four active coal mines on the TBNG occupy approximately 10,000 acres in any 
given year. 
 
The Forest Service expects these patterns of fire occurrence, prairie dog occupancy, and energy 
development to continue, resulting in generally small impacts to the overall availability of sagebrush 
habitat on the TBNG. Threats to the Greater Sage-grouse across its range have resulted in protections 
for sagebrush habitat on state and federal lands. Sagebrush management on the TBNG is currently 
directed by the Greater Sage-grouse Record of Decision for Northwest Colorado and Wyoming (USDA 
Forest Service 2015b). The Record of Decision implements restrictions on disturbances to sagebrush 
habitat, including fire, livestock grazing, infrastructure and roads, recreation, energy development, and 
oil and mineral extraction. 
 
Research regarding taller vegetation in riparian areas on the TBNG is lacking. A lack of cottonwood 
(Populus deltoides) recruitment on the Cheyenne River in the central portion of the TBNG over the past 
century has possibly resulted from lowering of the water table. Rapid changes in the availability of 
Northern Harrier habitat along channels and draws on the TBNG is unlikely. 
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5.4 Key risk factors and threats to the species in the plan area 
 
Recreational shooting and hunting – Northern Harriers may scavenge on the carcasses of shot prairie 
dogs and big game. This can result in the ingestion of lead ammunition, which can lead to the 
accumulation of harmful concentrations of lead in Northern Harrier individuals (Martin et al. 2008, Pain 
et al. 2009). Wintering Northern Harriers have been observed to readily scavenge shot waterfowl 
(Peterson et al. 2001). Pauli and Buskirk (2007) found that the amount of lead in one prairie dog carcass 
could acutely poison scavengers or predators and that recreational shooting of prairie dogs could 
provide a reliably available source of lead to scavenging vertebrates on the TBNG. Recreational shooting 
of prairie dogs is common on the TBNG but has been prohibited in Management Area 3.63 and 
surrounding areas since 2002 (USDA Forest Service 1981, USDA Forest Service 2002, USDA Forest Service 
2009). The State of Wyoming does not prohibit recreational shooting of prairie dogs on neighboring 
adjacent private lands. 
 
Rodenticides – Some rodenticides may pose a risk of secondary poisoning to Northern Harrier. 
Anticoagulant rodenticides, in particular, remain potent within prairie dog carcasses for up to two 
weeks, causing high risk to predators and scavengers if the carcasses are not removed from the 
environment (Ruder et al. 2011, Witmer et al. 2016). Anticoagulant rodenticides have been shown to 
cause mortality in the closely related Western Marsh Harrier (Circus aeruginosus; López-Perea et al. 
2019). Currently, only zinc phosphide rodenticides have been used to poison prairie dogs on the TBNG 
(USDA Forest Service 1981). Contrary to anticoagulants, zinc phosphide poses minimal secondary 
poisoning risk to scavengers because residues are not retained at consequential levels in carcasses (Bell 
and Dimmick 1975, Marsh 1987, Matschke et al. 1992). 
 
 

6. Information gaps and limitations 
 
Further information regarding Northern Harrier habitat use on the TBNG is needed to inform 
management of this species in the plan area. Though range-wide populations are apparently secure, 
more information on range-wide and local population trends could be important to developing 
management strategies to maintain viable populations of this species. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 43 summarize the condition of indicators that may be used to evaluate 
persistence of Northern Harrier in the plan area. Northern Harrier is a habitat and prey generalist. 
Northern Harrier has not been shown to have any strong habitat relationships on the TBNG, though it 
likely most often uses woody vegetation types for nesting and foraging in open landscapes. Mortality of 
individual Northern Harriers could occur as a result of lethal control using rodenticides or recreational 
shooting using lead ammunition in prairie dog colonies. 
 
Table 43: Indicators of the potential for Northern Harrier to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG is well-within historical range 
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Established or becoming 
established in the plan area 

Yes – Often observed on the TBNG; most recent observations in 2018 

Potential to be affected by the 
plan amendment 

Yes – Readily scavenges for food; mortality to individuals could occur as a 
result of secondary poisoning from anticoagulant rodenticides or lead 
ammunition 

Declining trends in population or 
habitat 

Insufficient information – No local population trend data is available; habitat 
availability appears stable 

Restricted range No – Species is common and widespread across the Northern Hemisphere 

Low population numbers or 
restricted ecological conditions 

No – Species is commonly observed on the TBNG and is a habitat and prey 
generalist 

Significant threats No – Species has not been shown to be sensitive to changes in availability of 
different habitat characteristics or prey types on the TBNG 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management actions that could support Northern Harrier habitat include the identification and 
management of suitable Northern Harrier nesting and winter roosting sites and the protection of 
sagebrush and riparian area vegetation in general. In addition, restrictions on the use of lead 
ammunition in recreational shooting and hunting could benefit Northern Harrier by reducing mortality 
via secondary lead poisoning. Use of non-anticoagulant rodenticides could also help minimize the risk of 
secondary poisoning to Northern Harriers that scavenge in prairie dog colonies after lethal control has 
occurred. 
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Peregrine Falcon – Falco peregrinus 
 
1. Introduction 
 
Peregrine Falcon can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Peregrine Falcon. The intent 
of the amendment is to modify direction for conservation of short-stature grasslands and management 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information shows that the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for Peregrine 
Falcon, because the use of some rodenticides and lead ammunition could result in secondary poisoning 
to individual Peregrine Falcons that prey on poisoned or shot prairie dogs. 
 
Peregrine Falcon is a medium-sized bird of prey widespread across the world. Peregrine Falcons are 
habitat and prey generalists. Preferred nesting sites are located on cliffs, tall buildings, bridges, rocky 
outcrops, tall trees near open areas, or on the ground in arctic tundra. In the winter, Peregrine Falcons 
inhabit any open area where prey is available. Prey primarily consists of birds, because the Peregrine 
Falcon specializes in aerial hunting. Other prey and carrion are sometimes consumed, however. 
Peregrine Falcons faced widespread, precipitous declines in number in the mid-20th century in North 
America as a result of non-target poisoning by agricultural insecticides, which greatly hampered 
reproductive success. A strong recovery occurred in the 1980s and 1990s with the banning of the use of 
DDT for agricultural use in the United States, active reintroduction efforts, and federal protections under 
the Endangered Species Act. 
 
Peregrine Falcon is an extremely uncommon inhabitant of the TBNG, but has been observed 
occasionally nesting in the vicinity of the plan area. Tall structures and high topography are generally 
unavailable on the TBNG to provide preferred nesting habitat. The rare Peregrine Falcons that occupy 
the TBNG could be subject to mortality as a result of secondary poisoning from anticoagulant 
rodenticides or recreational shooting that occurs in prairie dog colonies. 
 
 

2. Status   
 
Table 44 summarizes the current status of Peregrine Falcon by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 44: Current status of Peregrine Falcon by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G4 Apparently Secure – At fairly low risk of extinction range-wide. 
Widespread, with increasing populations in many areas. Since the 
early 1970s, captive breeding and reintroduction programs have had 
some success in North America, and reproductive failure due to 
pesticide contamination has been reduced so that it is no longer a 
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serious threat in most areas. Populations in North America have 
recovered in some areas and are increasing in most other areas. 
Populations are increasing in northern Eurasia. 

NatureServe 
Wyoming state 
rank 

S2BS2S3N Imperiled (breeding) – At high risk of extirpation in Wyoming due to 
restricted range, very few populations or occurrences, steep declines, 
severe threats, or other factors. 
 
Species ranges from Imperiled to Vulnerable (non-breeding) – A range 
rank is assigned due to uncertainty about the species’ status. At high 
to moderate risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Peregrine Falcon as sensitive in 
Region 2. Regions 1, 3, 4, and 9 list American Peregrine Falcon (F. p. 
anatum) as sensitive. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or 
population is dependent on ecological refugia on BLM lands that are 
threatened with alteration. 

USDOI FWSb  

status 
ESA: Subspecies 
delisted in 1994 
and 1999; non-
native Eurasian 
subspecies listed 
as Endangered 
 
MBTA: Protected 
 
Bird of 
Conservation 
Concern 

American Peregrine Falcon (F. p. anatum) and Arctic Peregrine Falcon 
(F. p. tundrius) listed as endangered wherever found in 1970 because 
of observed population declines resulting from secondary poisoning 
by the agricultural insecticide DDT (35 FR 8491-8498). In 1983, Arctic 
Peregrine Falcon was downlisted to threatened, and a similarity of 
appearance provision designated all Peregrine Falcons of any 
subspecies as endangered to ensure the protection of the American 
Peregrine Falcon (499 FR 10520-10526). Arctic Peregrine Falcon was 
delisted in 1994 and American Peregrine Falcon was delisted in 1999, 
both because of observed recovery of the populations since the ban 
of the use of DDT in agriculture in the United States (59 FR 50796-
50805, 64 FR 46543-46558). All Peregrine Falcons occurring in the 
United States also protected under the Migratory Bird Treaty Act and 
a priority for conservation action as a Bird of Conservation Concern. 

WGFDc status NSS3 (Bb), Tier II Species of Greatest Conservation Need – Native Species Status rank 3 
(Bb: “vulnerable population size or restricted distribution, severe 
limiting factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state 
level due to rarity, inherent vulnerability, and threats 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Falco peregrinus Tunstall, 1771 is the accepted name by the Integrated Taxonomic Information System 
(ITIS). The species is commonly referred to as “peregrine falcon,” and the International Ornithological 
Congress lists the species as Peregrine Falcon. ITIS recognizes sixteen subspecies of Peregrine Falcon. 
Three subspecies are found in North America. Falco peregrinus anatum Bonaparte, 1838, commonly 
called “American peregrine falcon,” is the most widespread subspecies in North America and is found 
across most of the continent, including Wyoming. The other two subspecies in North America are Falco 
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peregrinus pealei Ridgeway, 1874, found in the Pacific Northwest, and Falco peregrinus tundrius C. M. 
White, 1968, found in the Arctic and commonly known as “Arctic peregrine falcon” (White et al. 2002). 
F. p. tundrius sometimes uses Wyoming as migratory habitat (Faulkner 2010). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Peregrine Falcon is found on every continent except Antarctica. The species formerly occurred 
extensively across North America, but declines during the early part of the 20th century have resulted in 
reduced abundance and local extirpations. Currently, during the breeding season, the species is found 
across western and eastern North America, with scattered, localized breeding in the Great Plains and 
Rocky Mountains. Peregrine Falcons occur at higher densities in the Arctic and in coastal areas than in 
interior North America. Most Peregrine Falcons migrate out of North America for the winter to Central 
and South America, though many overwinter along the Pacific coast and in the southwestern United 
States (White et al. 2002, Faulkner 2010; see Figure 40). 
 
The name "peregrine" means wanderer, and the Peregrine Falcon has one of the longest migrations of 
any North American bird. Arctic tundra-nesting falcons winter in South America, and can move over 
15,000 miles in a year (White et al. 2002).  
 
Peregrine Falcon is widely distributed and is considered a species of least concern by the International 
Union for Conservation of Nature (IUCN), with a globally stable population trend. Using U.S. Geological 
Survey North American Breeding Bird Survey (BBS) data, the Partners in Flight Science 
Committee estimated the global population of Peregrine Falcon to be 340,000 birds (PIF 2019). 
 

 
Figure 40: Range of Peregrine Falcon (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
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Peregrine Falcon is a habitat generalist across its range, using a wide variety of natural habitats and 
urban areas for nesting and foraging. Peregrine Falcons breeding and nesting habitat was typically 
associated with cliffs, which allowed utilization of large volumes of adjacent open space for aerial 
hunting maneuvers. Cliffs are usually anywhere from 25 to 1,300 feet high, and nest sites are typically 
approximately one-third of the way down the cliff face. In the arctic tundra, the species often nests on 
the ground. Peregrines may use abandoned Northern Raven (Corvus corax), Bald Eagle (Haliaeetus 
leucocephalus), Osprey (Pandion haliaetus), Red-tailed Hawk (Buteo jamaicensis), or cormorant (family 
Phalacrocoracidae) nests. Since the recovery of the population, Peregrine Falcons now often use tall 
buildings or bridges in urban areas for nest sites. Males typically select a few possible nest ledges at the 
beginning of each breeding season, and the female chooses from these potential sites. Nest building 
consists only of a ritualized scraping of the nest ledge to create a depression in the sand, gravel, or other 
substrate of the nest site.  
 
In the winter, Peregrine Falcons are open habitat generalists, using any area where prey species are 
available. Timing of migrations, courtship, and breeding appears to be influenced by local weather and 
prey availability. Peregrine falcon migrations closely parallel the migrations and breeding cycles of 
waterfowl, shorebird, and songbird prey. Peregrine Falcons most often hunt birds and bats, but will also 
hunt ground-dwelling species such as rodents. Rarely, they will hunt fish, amphibians, or insects and 
scavenge carrion. Peregrine Falcons usually hunt by striking prey in the air (White et al. 2002). 
 
Population trends and threats 
Peregrine Falcons faced steep declines from the 1940s to the 1970s as a result of secondary poisoning 
from the organochlorine pesticide DDT, which persists in the environment, enters animal organisms, 
especially those associated with water, and can accumulate in apex predators. DDT caused a large 
decline in reproductive success in Peregrine Falcons because of eggshell thinning (Hickey and Anderson 
1968, Peakall et al. 1975, Cade et al. 1988, White et al. 2002). The ban of this pesticide in the United 
States, in addition to active reintroduction efforts and federal protections under the Endangered Species 
Act, resulted in the recovery of Peregrine Falcon, which is now widespread and abundant across the 
world (White et al. 2002, 64 FR 46543-46558). The species has not fully recovered and returned to pre-
20th century breeding levels in the interior United States (White et al. 2002). 
 
Current population-level threats to Peregrine Falcon have not been observed. Because Peregrine Falcon 
is a habitat and prey generalist around the world, habitat modification has not impacted the species. 
Individual mortality risks to Peregrine Falcons include secondary poisoning from pesticides, mercury, or 
lead, and trauma or electrocutions because of collisions with automobiles, windows, and powerlines. In 
addition, Peregrine Falcons in remote areas may abandon nest sites in the presence of human activity 
(White et al. 2002). 
 
Pesticide and other chemical poisoning, including PCBs, mercury, and lead, continue to negatively affect 
the species in many portions its range (Andreotti et al. 2018, Barnes et al. 2019), but none known to 
have exerted population effects on Peregrine Falcons in North America (Dement et al. 1986, Stone and 
Okoniewski 1988, Peakall et al. 1990).  
 
 

5. Assessment of key ecological conditions in the plan area 
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The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
Peregrine Falcon is very uncommon on the TBNG. Two nesting observation records exist for the vicinity 
of the TBNG, both from 2008 (see Figure 41). Other observations may be of migrating or non-breeding 
individuals. In general, Peregrine Falcon is rare in Wyoming. Very few Peregrine Falcons overwinter in 
Wyoming, and most of the breeding population is concentrated in the mountainous northwestern part 
of the state (Orabona et al. 2017). Breeding Peregrine Falcons typically arrive in late March and early 
April. Fall migration in Wyoming occurs from early September to early October (Faulkner 2010, Orabona 
et al. 2017). 
 
Peregrine Falcon is a habitat and prey generalist across its range. Peregrine Falcon habitat associations 
on the TBNG have not been studied. Peregrine Falcon breeding on the TBNG may be uncommon 
because of the lack of topography allowing for cliff nesting. Peregrine Falcons that use the TBNG likely 
prey primarily on birds, but also may feed on bats and rodents. The availability of Peregrine Falcon nest 
sites will likely remain very low, and the breeding population in the plan area may not grow. 
 
Threats to the rare Peregrine Falcons that occur on the TBNG include non-target poisoning by lead 
ammunition used in recreational shooting of prairie dogs or big game and by anticoagulant rodenticides. 
Effects of non-target poisoning by lead and anticoagulants has been observed in Peregrine Falcons, likely 
because they eat shot birds or birds such as gulls or corvids that have eaten a poisoned or shot carcass 
(Ebbert and Burek-Huntington 2010, Andreotti et al. 2018, Nakayama et al. 2019). 
 
Climate change on the TBNG may affect Peregrine Falcons, though the effects of climate change are 
highly uncertain on the TBNG. Climate change models for the mixed-grass prairie ecotones at the 
western edge of the Northern Great Plains in Wyoming and Montana project higher temperatures and 
increased extreme weather events (Conant et al. 2018). Drought and other climactic conditions in 
western North America may contribute to reduced productivity in Peregrine Falcons (Hoffman and 
Smith 2003, Franke et al. 2010). Normal occupancy rates but low fledging can result from inclement 
weather that is extreme and persistent during and shortly after Peregrine Falcon hatch (Oakleaf et al. 
2016). 
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Figure 41: Peregrine Falcon observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data Warehouse, 
the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that some areas 
of the map may not have been surveyed, and the map may not show the full distribution of the species for the specified time 
period. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River Zoological Special 
Interest Area, which is not depicted. 
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6. Information gaps and limitations 
 
Because Peregrine Falcons are extremely rare on the TBNG, further research is needed into habitat and 
prey associations in the area. Reasons for occasional nesting and other occasional uses of the TBNG are 
unknown. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 45 summarize the condition of indicators that may be used to evaluate 
persistence of Peregrine Falcon in the plan area.  
 
Table 45: Indicators of the potential for Peregrine Falcon to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Determination and details 

Native to plan area Yes – TBNG is located within historical range 

Established or becoming 
established in the plan area 

Yes – Observation and breeding records for the plan area exist 

Likely to be affected by the plan 
amendment 

Yes – Mortality to individuals could occur as a result of non-target 
poisoning from anticoagulant rodenticides or lead ammunition 

Declining trends in population or 
habitat 

Insufficient information – No local population trend data is available 

Restricted range No – Species is common and widespread across North America 

Low population numbers or 
restricted ecological conditions 

No – Key habitat features for the species are naturally limited on the 
landscape and it has historically occurred in low numbers 

Significant threats No – No significant threats to the population have been observed on the 
TBNG 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management of the Peregrine Falcon population on the TBNG would be difficult because Peregrine 
Falcon occupies the area very infrequently and because it is a habitat generalist that prefers cliffs for 
nesting. Rare potential for non-target poisoning from anticoagulant rodenticides or lead ammunition 
could be avoided through the use of alternative rodenticides, the encouragement of the use of non-lead 
ammunition, or prohibitions on rodenticide use and shooting in certain areas or during the breeding 
season. 
 
 

9. Best available scientific information considered 
 
Andreotti, A., I. Fabbri, S. Menotta, F. Borghesi, and S. Menotta. 2018. Lead gunshot ingestion by a 

peregrine falcon. Ardeola 65(1):53-58. https://doi.org/10.13157/arla.65.1.2018.sc1 
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Ring-billed Gull – Larus delawarensis 
 
1. Introduction 
 
Ring-billed Gull can be considered for identification as a potential species of conservation concern under 
the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available 
scientific information to evaluate whether the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Ring-billed Gull. The intent of the 
amendment is to modify direction for conservation of short-stature grasslands and control of black-
tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland 
(TBNG). The available information shows that the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Ring-billed Gull, because the use of 
some rodenticides and lead ammunition could result in secondary poisoning to individual Ring-billed 
Gulls that consume poisoned or shot prairie dogs. 
 
Ring-billed Gull is a medium-sized seabird. It is a migratory, year-round generalist of freshwater and 
marine habitats across North America. Nesting habitat includes any ground near to water. Ring-billed 
Gulls are extreme diet generalists and will eat all types of small vertebrates and arthropods, carrion, and 
garbage. Few Ring-billed Gulls occur on the TBNG because breeding habitat is extremely limited. Ring-
billed Gulls occasionally use the TBNG as migratory habitat or for foraging when breeding on reservoirs 
in the vicinity. Ring-billed Gulls have no direct habitat relationships with prairie dog colonies, but may 
feed on dead or dying prairie dogs in colonies that have been subject to recreational shooting or lethal 
control. For this reason, the potential for secondary poisoning by lead ammunition or anticoagulant 
rodenticides exists. 
 
 

2. Status   
 
Table 46 summarizes the current status of Ring-billed Gull by various ranking entities (see Appendix 1 for 
an explanation of each ranking system). 
 
Table 46: Current status of Ring-billed Gull by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide due to a very extensive 
range, abundant populations or occurrences, and little to no concern from 
declines or threats. 

NatureServe 
Wyoming state 
rank 

S2 Imperiled – At high risk of extirpation in Wyoming due to restricted range, few 
populations or occurrences, steep declines, severe threats, or other factors.  
 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Ring-billed Gull as sensitive in  
Region 2. No other Forest Service regions recognize Ring-billed Gull as 
sensitive. 
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USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Ring-billed Gull as sensitive in Wyoming. No other 
BLM regions recognize Ring-billed Gull as sensitive. 

USDOI FWSb 

status 
MTBA: 
Protected 

Protected under the Migratory Bird Treaty Act. 

WGFDc status N/A  The WGFD does not recognize Ring-billed Gull as a Species of Greatest 
Conservation Need. 

Natural Heritage 
Programd status 

SOPC Species of Potential Concern – Appears to be secure at present, but because it 
has limited distribution as a regional or state endemic it could become 
vulnerable under large-scale changes. Species with this status warrant periodic 
checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Larus delawarensis Ord, 1815 is the accepted name by the Integrated Taxonomic Information System 
(ITIS). The species is commonly known as “ring-billed gull” and the International Ornithological Congress 
lists the species as Ring-billed Gull. ITIS does not recognize any subspecies or synonyms of Ring-billed 
Gull. 
 
 

4. Range-wide information 
 
Distribution and abundance 
The breeding range of Ring-billed Gull extends across southern and central Canada, the northern United 
States and Great Lakes region, and throughout much of Idaho, Wyoming, and eastern Oregon and 
Washington. Ring-billed Gull winters in coastal and southern United States and Much of Mexico and the 
Caribbean, and migrates through the remainder of the United States (see Figure 42). Ring-billed Gull is 
abundant throughout its range (Pollet et al. 2012). 
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Figure 42: Range of Ring-billed Gull (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat 
Ring-billed Gull depends on inland water bodies, wetlands, or marine habitats year-round. Breeding sites 
are located on the ground near water, ranging from inland lakes, reservoirs, and rivers, to coastal 
beaches. Wintering habitat includes a variety of marine habitats, including beaches, rocky coasts, 
estuaries, river deltas, and coastal waters, and inland freshwater sites or urban areas. Migratory habitat 
is typically inland freshwater sites. Ring-billed Gulls often occur in parking lots, landfills, and agricultural 
areas to forage (Pollet et al. 2012).  
 
Life history 
Ring-billed Gull breeds in colonies, sometimes very large, and sometimes mixed with California Gulls or 
other birds. Nest sites are typically on the ground near water, often on an island. Nests consist of twigs, 
grass, leaves, or other plan material, and are often sheltered by sparse vegetation to prevent aerial 
predation. Ring-billed Gull is an opportunistic feeder and extreme diet generalist. Its diet may include 
small mammals, fish, carrion, grains, garbage, and a variety of invertebrates (Pollet et al. 2012).  
 
Population trends and threats 
Ring-billed Gull is widely distributed and is considered a species of least concern by the International 
Union for Conservation of Nature (IUCN) (Birdlife International 2018). Ring-billed Gulls faced direct 
mortality from shooting and other eradication efforts by humans in the late 19th and early 20th centuries 
because they consumed agricultural crops, but the species has since recovered. Continued threats to 
Ring-billed Gull include human disturbance of breeding colonies and the ingestion of pesticides, plastics, 
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and other contaminants during foraging, especially at landfills. The ingestion of or entanglement in 
plastic while foraging at landfills is a significant source of mortality to individuals (Pollet et al. 2012). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 

 
Ring-billed Gull occurs very infrequently on the TBNG, and primarily uses the area as migratory habitat. 
Observation from the citizen science birding database eBird shows that reservoirs near the TBNG may 
host breeding populations of Ring-billed Gull (https://ebird.org/; see Sullivan et al. 2009). No research 
has examined Ring-billed Gull habitat and occurrence on the TBNG specifically. The Forest Service does 
not monitor Ring-billed Gull populations on the TBNG. The TBNG does not contain bodies of water 
sufficient to host breeding colonies of Ring-billed Gulls. However, breeding Ring-billed Gulls on 
reservoirs near the TBNG may travel into the TBNG to forage, and migrating Ring-billed Gulls may 
occasionally forage on the TBNG. The rare Ring-billed Gulls that occur on the TBNG likely 
opportunistically forage on rodents, insects, birds, and carrion. Because of its feeding habits, Ring-billed 
Gulls may scavenge dead or dying prairie dogs and be susceptible to secondary poisoning by lead 
ammunition or anticoagulant rodenticides used for recreational shooting in or lethal control of prairie 
dog colonies on the TBNG. 
 
 

6. Information gaps and limitations 
 
Unit specific demographic information for Ring-billed Gull is unavailable. On and near the TBNG, 
management of Ring-billed Gull would benefit from research to determine its detailed distribution, the 
location and habitat characteristics of current breeding colonies, and the annual abundance of migrating 
and breeding adults. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 47 summarize the condition of indicators that may be used to evaluate 
persistence of the Ring-billed Gull in the plan area. Ring-billed Gull occurrence is limited in the plan area 
due to a lack of wetland habitat. Mortality of individual Ring-billed Gulls may occasionally result from 
secondary poisoning by anticoagulant rodenticides or lead ammunition, if used in prairie dog colonies.  
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Table 47: Indicators of the potential for Ring-billed Gull to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG lies within the range of the species 

Established or becoming 
established in the plan area 

Yes – Observation records show occasional occupancy of the plan area, likely 
during migration or for foraging from breeding sites located outside of the 
plan area 

Potential to be affected by the 
Plan Amendment 

Yes – Possible rare cases of non-target poisoning by rodenticides or lead 
poisoning if individuals scavenge poisoned or shot prairie dogs 

Declining trends in population or 
habitat 

Insufficient information – No population trend data available for the TBNG 

Restricted range No – Widely distributed in historic range 

Low population numbers or 
restricted ecological conditions 

Yes – Infrequent on the TBNG because of limited wetland habitat. 

Significant threats No – No identified significant threats 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management of the Ring-billed Gull population on the TBNG would be difficult because Ring-billed Gull 
occupies the area very infrequently and because it uses lakes, reservoirs, and wetlands for breeding 
habitat. Rare potential for non-target poisoning from anticoagulant rodenticides or lead ammunition 
could be avoided through the use of alternative rodenticides, the encouragement of the use of non-lead 
ammunition, or prohibitions on rodenticide use and shooting in certain areas or during the breeding or 
migration seasons. 
 
 

9. Best available scientific information considered 
 
BirdLife International. 2018. Larus delawarensis. The IUCN red list of threatened species 2018: 

e.T22694317A132541912. http://dx.doi.org/10.2305/IUCN.UK.2018-
2.RLTS.T22694317A132541912.en 

 
BirdLife International and Handbook of the Birds of the World. 2018. Bird species distribution maps of 

the world. Version 2018.1. Available at http://datazone.birdlife.org/species/requestdis 
 
Pollet, I. L., D. Shutler, J. W. Chardine, and J. P. Ryder. 2012. Ring-billed gull (Larus delawarensis), version 

2.0. In: (A. F. Poole [Ed.]) The Birds of North America. Ithaca, NY, USA: Cornell Lab of 
Ornithology. https://doi.org/10.2173/bna.33 

 
Sullivan, B. L., C. L. Wood, M. J. Iliff, R. E. Bonney, D. Fink, and S. Kelling. 2009. eBird: A citizen-based bird 

observation network in the biological sciences. Biological Conservation 142:2282-2292. 
https://doi.org/10.1016/j.biocon.2009.05.006 

 
USDA Forest Service. 2015. Black-tailed prairie dog conservation assessment and management strategy 

for the Thunder Basin National Grassland. Laramie, WY, USA: Medicine Bow-Routt National 
Forests and Thunder Basin National Grassland. 74 pp. 
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Sagebrush Sparrow – Artemisiospiza nevadensis  
 
1. Introduction 
 
Sagebrush Sparrow can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantial lessened protections for Sagebrush Sparrow. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Sagebrush Sparrow, because 
extreme expansion of prairie dog colonies can occasionally result in small reductions in the total area of 
available sagebrush habitat. 
 
Sagebrush Sparrow is a small passerine bird. Sagebrush Sparrows breed in the sagebrush steppe region 
of western United States and migrate winter in the southwestern United States. Sagebrush Sparrow was 
separated taxonomically from the closely related Bell’s Sparrow (Artemisiospiza belli) in 2013, and 
population trend data is generally unavailable for Sagebrush Sparrow. Population trend data for the 
prior combined species, Sage Sparrow (Artemisiospiza belli), is unreliable and does not show trends. 
Despite the lack of knowledge regarding Sagebrush Sparrow populations, agencies and organizations 
often assign the species a priority conservation status due to its reliance on sagebrush habitat, which 
faces loss and fragmentation across the western United States. Sagebrush Sparrows breed and nest at 
sites dominated by big sagebrush (Artemisia tridentata ssp.).  
 
Sagebrush Sparrow very infrequently inhabits the TBNG. The TBNG lies at the extreme eastern edge of 
the Sagebrush Sparrow’s range. Because of the species’ dependence on sagebrush, the breeding 
population on the TBNG could be negatively affected by loss or fragmentation of sagebrush habitat. 
Primary threats to sagebrush on the TBNG include fire disturbance and energy development. To 
preserve sagebrush as Greater Sage-grouse (Centrocercus urophasianus) habitat, however, existing 
management direction is designed to protect sagebrush habitat from these and any other potential 
threats. 
 
Changes to prairie dog management may affect the distribution of sagebrush habitat because the 
expansion of prairie dog colonies can lead to herbivory on sagebrush. Sagebrush typically does not occur 
or occurs at very low densities in prairie dog colonies. Because the plan amendment may change prairie 
dog management, small changes to the extent of available habitat for Sagebrush Sparrow could result. 
The total observed extent of prairie dog colonies on the TBNG from all years totals less than eight 
percent of the area of sagebrush prioritized for protection under the Greater Sage-grouse management 
plan, and the extent of prairie dog colonies is typically much less than six percent of the priority habitat 
management area in any one year. 
 
 

2. Status   
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Table 48 summarizes the current status of Sagebrush Sparrow by various ranking entities (see Appendix 
1 for an explanation of each ranking system). 
  
Table 48: Current status of Sagebrush Sparrow by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5  Secure – At very low risk or extinction range-wide due to a very 
extensive range, abundant populations or occurrences, and little to no 
concern from declines or threats. 

NatureServe 
Wyoming state 
rank 

S3S4 Species ranges from Vulnerable to Apparently Secure – A range rank is 
assigned due to uncertainty about the species’ status in Wyoming. At 
moderate to fairly low risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is 
a concern, as evidenced by: significant current or predicted downward 
trends in population numbers or density; or significant current or 
predicted downward trends in habitat capability that would reduce the 
species’ existing distribution. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or 
population is dependent on ecological refugia on BLM lands that are 
threatened with alteration. 

USDOI FWSb 
status 

MTBA: Protected 
 
Bird of 
Conservation 
Concern 

Protected under the Migratory Bird Treaty Act. Priority for conservation 
action as a Bird of Conservation Concern. 

WGFDc status NSS4 (Bc), Tier II Species of Greatest Conservation Need – Native Species Status rank 4 
(Bc: “vulnerable population size or restricted distribution, moderate 
limiting factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level 
due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Artemisiospiza nevadensis (Ridgway, 1874) is the accepted name by the Integrated Taxonomic 
Information System (ITIS). The species is commonly known as “sagebrush sparrow,” and the 
International Ornithological Congress lists the species as Sagebrush Sparrow. Taxonomic synonyms 
include Amphispiza belli nevadensis (Ridgway, 1874) and Artemisiospiza belli nevadensis (Ridgway, 
1874). There are no recognized subspecies. 
 
In 2013, Sage Sparrow (Artemisiospiza belli [Cassin, 1850]) was split into Sagebrush Sparrow and Bell’s 
Sparrow (Artemisiospiza belli [Cassin, 1850]) based on genetic evidence and differences in ecology and 
morphology (Chesser et al. 2013). The range of Bell’s Sparrow does not extend into Wyoming (Ridgely et 
al. 2003). 
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4. Range-wide information 
 
Distribution and abundance 
The Sagebrush Sparrow is widespread in shrub-steppe habitats from the northern edges of the Great 
Basin to the chaparral and sagebrush scrub in northern Mexico (Martin and Carlson 1998; see Figure 43). 
In 2013, based on U.S. Geological Survey’s North American Breeding Bird Survey (BBS) data, Partners in 
Flight estimated that Sage Sparrow (i.e., combined populations of the currently recognized Sagebrush 
Sparrow and Bell’s Sparrow, prior to the taxonomic split) had a global population of approximately 
4,000,000 individuals and a Wyoming population of approximately 400,000 individuals. Because Bell’s 
Sparrow does not occur in Wyoming, historical Sage Sparrow population estimates for Wyoming are 
most likely equivalent to an estimate for Sagebrush Sparrow. 
 

Figure 43: Range of Sagebrush Sparrow (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
The Sagebrush Sparrow is a sagebrush obligate associated with shrublands dominated by big sagebrush 
(Artemisia tridentata sspp.) with perennial bunchgrasses (Martin and Carlson 1998). Sagebrush 
Sparrows build an open cup nest, usually placed within a sagebrush shrub or on the small branches at 
the periphery, and occasionally on the ground beneath a shrub (Paige and Ritter 1999). Where available, 
the species will nest in several different species of shrub, and a dense shrub canopy appears to be more 
important than shrub species (Martin and Carlson 1998). During the breeding and nesting season, each 
nesting pair occupies a territory that typically does not overlap adjacent territories. Territory sizes can 
vary widely on the order of one to over 15 acres, depending on population density and the continuity of 
habitat (Wiens et al. 1985, Martin and Carlson 1998). This species can be a Brown-headed Cowbird 
(Molothrus ater) host; it will often abandon nest sites as a result (Paige and Ritter 1999). Sagebrush 
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Sparrows generally forage on the ground underneath the shrub canopy, eating a variety of small insects, 
fruits, and plants (Martin and Carlson 1998). 
 
Threats 
Threats to Sagebrush Sparrow populations may occur as a result of the fragmentation and removal of 
sagebrush habitat. Oil and gas development, powerlines, roads, fences and the introduction of noxious 
weeds may negatively impact the extent and continuity of sagebrush habitat (Holmes and Johnson 
2005). Wildland fire also has an impact on the ecological integrity of sagebrush habitat due to the 
relatively long recovery time of sagebrush vegetation structure on the landscape (Baker 2006). Climate 
change may increase the frequency and severity of wildland fire activity in sagebrush habitat (Paige and 
Ritter 1999). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015a). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Sagebrush Sparrow is uncommon on the TBNG. The TBNG lies on the far eastern edge of the Sagebrush 
Sparrow’s range. Fewer than 40 total sightings of the species are recorded in the University of 
Wyoming’s Wyoming Natural Diversity Database (WYNDD) and the North American Breeding Bird 
Survey (BBS). These sightings range from 1971 to 2017 and are scattered across the TBNG (see Figure 
44; note that recorded sightings lacking an associated point location are not shown in the map). The 
citizen science bird observation database, eBird, does not include any sightings of Sagebrush Sparrow on 
the TBNG (https://ebird.org/; see Sullivan et al. 2009). 
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Figure 44: Sagebrush Sparrow observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Wyoming Natural Diversity Database and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
some areas of the map may not have been surveyed, and the map may not show the full distribution of the species on the Thunder 
Basin National Grassland. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River 
Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Sagebrush Sparrow is a sagebrush obligate species and occurs in prairie and foothill shrub habitat where 
big sagebrush dominates. The species is restricted to sagebrush habitat (Martin and Carlson 1998). On 
the TBNG, sagebrush habitat typically occurs outside of black-tailed prairie dog colonies and burned 
areas, and sagebrush canopy usually takes over 50 years to recover after disturbance (Baker 2006, 
Connell et al. 2018). Black-tailed prairie dog colonies on the TBNG contain significantly reduced shrub 
cover and density relative to adjacent areas without colonies because prairie dogs clip shrubs and other 
tall vegetation (Baker et al. 2013, Connell et al. 2018). 
 
 

5.3 Current status of habitat in the plan area 
 
The TBNG is located at the eastern edge of the sagebrush steppe. Over 330,000 acres of sagebrush 
habitat exists on the planning unit (USDA Forest Service 2012). Approximately 228,000 acres of 
sagebrush on the TBNG is conserved as priority habitat for the Greater Sage-grouse, which is a 
sagebrush obligate species. Sagebrush cover and density is lower in this region than in many other areas 
of the sagebrush steppe, and the TBNG likely represents the extreme range edge for Sagebrush Sparrow 
(Martin and Carlson 1998, Duchardt et al. 2018). 
 
In a comprehensive ecosystem assessment of much of the southeastern portion of the TBNG, Haufler et 
al. (2008) found that vegetative composition and structure outside of prairie dog colonies was strongly 
dependent on the amount and timing of both fire and grazing. In particular, canopy coverage of big 
sagebrush increased with the number of years since the last fire. Fire exclusion over the course of the 
20th century caused an increase in extent of areas with greater than 10 percent sagebrush canopy cover 
on the vegetated portions of the landscape; these sagebrush areas increased from approximately six 
percent to 16 percent of the total landscape over that time. In addition, the understory composition of 
the areas with high sagebrush canopy cover has changed over time to have fewer native grasses and 
forbs due to the introduction of moderate and heavy levels of cattle grazing. These areas historically 
experienced little grazing because native ungulates chose to graze in non-shrubby parts of the landscape 
(Haufler et al. 2008). 
 
Limits to sagebrush extent on the TBNG include other non-fire disturbances, such as development 
associated with oil and mineral extraction and herbivory associated with black-tailed prairie dog colonies 
(Hethcoat and Chalfoun 2015a, Connell et al. 2018). As of August, 2017, the TBNG hosted 334 total 
active oil and gas wells, amounting to approximately 835 acres of surface disturbance. Four active coal 
mines on the TBNG occupy approximately 10,000 acres in any given year. Black-tailed prairie dog 
colonies can also disturb sagebrush habitat, because prairie dogs clip sagebrush at the interface 
between a colony and sagebrush habitat. According to surveys by the Forest Service and the Thunder 
Basin Grassland Prairie Ecosystem Association, the extent of black-tailed prairie dog colonies has varied 
over the past two decades, often with colony growth followed by rapid colony die-offs caused by 
epizootic outbreaks of sylvatic plague (Yersinia pestis). The greatest measured extent of prairie dog 
colonies on the TBNG was greater than 48,000 acres, while the smallest measured extent of prairie dog 
colonies on the TBNG was less than 1,000 acres. At their greatest measured extent, approximately 
14,000 acres of prairie dog colonies occupied area designated as priority habitat for the Greater Sage-
grouse, which is the equivalent of approximately six percent of that priority habitat. Considering the 
total of all prairie dog colonies ever observed on the TBNG, all historic colonies occupied less than eight 
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percent of priority sagebrush habitat. Prairie dog colony growth usually occurs in areas with low visual 
obstruction, and expansion into sagebrush habitat usually occurs only under rare conditions of high 
population pressure within adjacent colonies. 
 
 

5.4 Projected status of habitat in the plan area 
 
Threats to the Greater Sage-grouse across its range have resulted in protections for sagebrush habitat 
on state and federal lands. Sagebrush management on the TBNG is currently directed by the Greater 
Sage-grouse Record of Decision for Northwest Colorado and Wyoming (USDA Forest Service 2015b). The 
Record of Decision implements restrictions on disturbances to sagebrush habitat, including fire, livestock 
grazing, infrastructure and roads, recreation, energy development, and oil and mineral extraction. 
 
The TBNG hosts an active energy development program. Levels of oil and gas leasing and coal mining 
will likely remain stable with periodic swings in activity going into the future. The levels of these 
activities fluctuate with markets and leasing policy. The number of active oil and gas wells on the TBNG 
declined by 149 between 2012 and 2017 (USDA Forest Service 2012).  
 
The Forest Service expects a continuation of the average annual fire extent on the TBNG, given a 
commensurate continuation of current suppression capacity and policy. The TBNG and adjacent state 
and private lands experienced an average of 22 fire starts per year since 2001, burning an average of 
approximately 3,050 acres annually across the landscape. The maximum acreage burned on the TBNG in 
any one year was 4,259, in 2010. The Forest Service engages all fire starts on the TBNG with initial attack 
suppression due to the proximity of state and private lands to all areas of the TBNG. Since 1988, at least 
7,700 acres protected as priority sagebrush habitat for Greater Sage-grouse by the State of Wyoming 
have burned on the TBNG. Over the past decade, approximately 4,000 acres of priority sagebrush 
habitat have burned. Given the dispersion of recorded burns across the TBNG and known fire return 
intervals in sagebrush and grassland ecosystems, it is likely that all acres of the TBNG have burned at 
some point historically (Baker 2006, Porensky, L., personal communication). In addition to wildfires, the 
Forest Service conducted an average of approximately 356 acres of prescribed burning in priority 
sagebrush habitat between 2009 and 2015 to improve habitat for black-tailed prairie dog and Mountain 
Plover (Charadrius montanus); the Forest Service has stopped implementing prescribed burns in 
sagebrush habitat since that time.  
 
The Forest Service expects all these trends to continue, meaning approximately 400 acres of sagebrush 
habitat on the TBNG may burn annually in the future, with the possibility for a higher area burned given 
uncertainties in future climate, weather, and suppression capabilities and policies. Climate change 
models for the mixed-grass prairie ecotones at the western edge of the Northern Great Plains in 
Wyoming and Montana project higher temperatures and increased extreme weather events, which will 
have uncertain effects fire regimes in the region (Conant et al. 2018). The presence of annual bromes 
(e.g. Bromus tectorum and Bromus arvensis) does not appear to increase the frequency of fire in 
sagebrush habitat on the TBNG as it has in the Great Basin region (Porensky and Blumenthal 2016). 
 
Prairie dog colonies will likely continue to experience large swings in extent with outbreaks of plague. 
Though it is difficult to predict future magnitude of maximum and minimum colony extent on the TBNG, 
the plague cycle might be expected to continue, causing periodic, large-scale shrinking of active 
colonies. In addition, colonies are subject to regular management that curtails or encourages growth. 
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Given the historic annual maximum of six percent occupation of priority sagebrush habitat by prairie dog 
colonies, it is unlikely that swings in prairie dog colony extent will have consequential effects on 
sagebrush habitat. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Energy infrastructure and development – The development of infrastructure associated with energy 
resource extraction such as oil and gas wells and coal mines can fragment or remove sagebrush habitat 
on the TBNG. This habitat loss can negatively impact Sagebrush Sparrow abundance and nest success 
(Gilbert and Chalfoun 2011, Hethcoat and Chalfoun 2015a). In addition, energy infrastructure can 
increase opportunities for nest predation by rodents and predatory birds that benefit from 
anthropogenic disturbance (Hethcoat and Chalfoun 2015b). 
 
Herbivory – Herbivory, in the form of both browsing and clipping, has the potential to reduce the extent 
of sagebrush on the TBNG. Black-tailed prairie dog colonies, especially, are associated with low 
sagebrush densities and canopy cover due to browsing of sagebrush by livestock, wildlife, and prairie 
dogs within colonies (Johnson-Nistler et al. 2004, Baker et al. 2013, Connell et al. 2018). The Forest 
Service has observed that prairie dog colonies on the TBNG may expand into sagebrush habitat, 
removing the sagebrush canopy as they expand. In addition, any range management practices that 
remove sagebrush and replace it with non-native grasses to enhance livestock forage production can 
significantly reduce the area of sagebrush habitat (Holmes and Johnson 2005). 
 
Weather, climate, and climate change – Climate change may cause an increase in the occurrence of 
extreme weather events on the TBNG (Conant et al. 2018). Increased frequency of severe weather may 
lead to greater rates of nest loss among sagebrush songbirds (Hightower et al. 2018). In general, the 
future impacts of climate change on Sagebrush Sparrow are highly uncertain, with the most likely 
negative effects due to increased wildland fire frequency in sagebrush habitat as a result of a hotter 
climate (McKelvey and Buotte 2018). 
 
Fire – Fire directly reduces sagebrush cover and causes declines in the abundance of sagebrush 
songbirds (Holmes 2007). 
 
Parasitism – Cowbirds often invade Sagebrush Sparrow nests, causing eventual nest abandonment and 
failure. Increased intensity of livestock grazing can lead to growth of cowbird populations (Holmes and 
Johnson 2005). 
 
 

6. Information gaps and limitations 
 
Because the TBNG lies at the extreme edge of the Sagebrush Sparrow’s range, no research has studied 
the habitat of or threats to this species on the TBNG in particular. In addition, while the Forest Service 
has observed that black-tailed prairie dog colonies on the TBNG expand into sagebrush habitat, the 
extent to which colonies expand into or compete with sagebrush habitat remains unassessed in the 
literature.  
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7. Status of indicators used to evaluate persistence 
 
The items listed in Table 49 summarize the condition of indicators that may be used to evaluate 
persistence of Sagebrush Sparrow in the plan area.  
 
Table 49: Indicators of the potential for Sagebrush Sparrow to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or 
becoming 
established in the 
plan area 

Yes – The species has been observed on the TBNG since the 1970s; the most resent 
observation was in 2017 as part of the North American Breeding Bird Survey 

Potential to be 
affected by the Plan 
Amendment 

Yes – Black-tailed prairie dog colonies interface with sagebrush habitats, and the two 
habitats are typically mutually exclusive 

Declining trends in 
population or habitat 

Insufficient information – Insufficient population data set to determine trends on the 
TBNG 

Restricted range Yes – Restricted to sagebrush habitat, which has declined range-wide; the TBNG is at 
extreme range edge for this species 

Low population 
numbers or 
restricted ecological 
conditions 

Yes – Sagebrush Sparrow very infrequently inhabits the TBNG, which lies at the extreme 
range edge for the species; sagebrush habitat in the plan area appears to be secure at 
present, but because Sagebrush Sparrow has limited distribution as a state endemic it 
could become vulnerable under large-scale changes 

Significant threats Yes – Primary threats to the species include fragmentation and removal of sagebrush 
habitat due to fire, energy development, and other management activities that limit 
sagebrush habitat on the landscape; however, the Greater Sage-grouse Record of 
Decision for Northwest Colorado and Wyoming contains management direction to 
prevent or mitigate effects to sagebrush habitat from these threats 

 
 

8. Suggested management actions to support the key ecological conditions 
 
To enhance sagebrush habitat, management actions should adhere to the direction found in the Greater 
Sage-grouse Record of Decision for Northwest Colorado and Wyoming (see USDA Forest Service 2015b). 
The direction found in the Greater Sage-grouse Record of decision aims to mitigate disturbances to 
sagebrush habitat by restricting or reducing the occurrence of fire, livestock grazing, infrastructure and 
roads, recreation, energy development, and oil and mineral extraction in sagebrush ecosystems. 
Avoiding the complete removal of sagebrush during any management activity is a critical component of 
habitat conservation for sagebrush-dependent species because of the long regeneration time of 
sagebrush and the potential for invasion by non-native species post-disturbance (Baker 2006). In 
addition, reseeding using non-native grasses to enhance forage should be avoided, because non-native 
grasses can alter disturbance regimes and competitively exclude the recovery of sagebrush.  
 
 

9. Best available scientific information considered 
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Sage Thrasher – Oreoscoptes montanus 
 
1. Introduction 
 
Sage Thrasher can be considered for identification as a potential species of conservation concern under 
the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available 
scientific information to evaluate whether the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessened protections for Sage Thrasher. The intent of the 
amendment is to modify direction for conservation of short-stature grasslands and control of black-
tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National Grassland 
(TBNG). The available information indicates that the plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for Sage Thrasher, because extreme 
expansion of prairie dog colonies can occasionally result in small reductions in the total area of available 
sagebrush habitat. 
 
Sage Thrasher is a medium-sized passerine bird. Sage Thrasher breeds across shrubsteppe region of the 
western United States and migrates to the southwest United States and northern Mexico during the 
winter. The species has experienced steady declines in population across much of its range since at least 
the mid-20th century. Sage Thrasher relies on continuous sagebrush cover for nesting, breeding, and 
foraging habitat. Sagebrush is at risk of loss or degradation across the western United States, most often 
as a result of the development of infrastructure for oil and gas extraction and increased frequency of 
fire. 
 
Sage Thrasher occurs across the TBNG during the breeding season. Sagebrush faces several threats on 
the TBNG, including fragmentation and removal as a result of fire and energy development. Other 
threats include vegetation management projects that involve the planting of non-native species or 
species that can outcompete sagebrush. Because of these threats, existing management direction 
implemented as part of a management plan for Greater Sage-grouse (Centrocercus urophasianus) 
contains strong protections for sagebrush habitat. 
 
The expansion of prairie dog colonies is an additional disturbance that can result in some removal of 
sagebrush due to increased herbivory. Sagebrush typically does not occur or occurs at very low densities 
in prairie dog colonies. Because the plan amendment may change prairie dog management, changes to 
the extent of available habitat for Sage Thrasher could result. The total observed extent of prairie dog 
colonies on the TBNG from all years totals less than eight percent of the area of sagebrush prioritized for 
protection under the Greater Sage-grouse management plan, and the extent of prairie dog colonies is 
typically much less than six percent of the priority habitat management area in any one year. 
 
 

2. Status   
 
Table 50 summarizes the current status of Sage Thrasher by various ranking entities (see Appendix 1 for 
an explanation of each ranking system). 
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Table 50: Current status of Sage Thrasher by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk of extinction range-wide. Large range in western North 
America. Large population size; still widespread and numerous but declining in 
most of range. Required sagebrush habitat is being lost, degraded, and 
fragmented as a result of ongoing conversion for human uses, effects of non-
native plants, and climate change. 

NatureServe 
Wyoming 
state rank 

S5  
 

Secure – At very low risk of extirpation in Wyoming due to a very extensive 
range, abundant populations or occurrences, with little or no concern from 
declines or threats. 

USDA Forest 
Service 
Region 2 
status 

N/A Region 2 does not list Sage Thrasher as sensitive. No other Forest Service 
regions list Sage Thrasher as sensitive. 

USDOI BLMa 
Wyoming 
status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to downward 
trends that threaten the viability of the species; or population is dependent on 
ecological refugia on BLM lands that are threatened with alteration. 

USDOI FWSb 

Status 
MTBA: 
Protected 

Bird of 
Conservation 
Concern 

Currently protected under the Migratory Bird Treaty Act. Priority for 
conservation action as a Bird of Conservation Concern. 

WGFDc 
Status 

NSS4 (Bc), 
Tier II 

Species of Greatest Conservation Need – Native Species Status rank 4 (Bc: 
“vulnerable population size or restricted distribution, moderate limiting 
factors”); Tier II (“moderate priority”). 
 

Natural 
Heritage 
Programd 
Status 

SOPC  Species of Potential Concern – Appears to be secure at present, but because it 
has limited distribution as a regional or state endemic it could become 
vulnerable under large-scale changes. Species with this status warrant periodic 
checks. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Oreoscoptes montanus (J. K. Townsend, 1837) is the accepted name for Sage Thrasher by the Integrated 
Taxonomic Information System (ITIS). The species is commonly referred to as “sage thrasher,” and the 
International Ornithological Congress lists the species as Sage Thrasher. Sage Thrasher is the only 
species in the genus Oreoscoptes. ITIS does not recognize any subspecies of Sage Thrasher. 
 
 

4. Range-wide information 
 
Distribution and abundance 
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Sage Thrasher is a North American endemic that breeds in and around the Great Basin area and winters 
in Sonoran and Chihuahuan deserts of the southwestern United States, western Mexico (including the 
Baja California peninsula), and the Mexican Plateau (Reynolds et al. 1999; see Figure 45).   
 

Figure 45: Range of Sage Thrasher (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Sage Thrasher is considered a sagebrush obligate species and occurs in prairie and foothill shrubland 
habitat where big sagebrush (Artemisia tridentata sspp.) dominates (Reynolds et al. 1999, 
Reinkensmeyer et al. 2007). In some limited cases, the species has been observed using non-sagebrush 
shrubland, including greasewood (Sarcobatus vermiculatus) habitat in Utah and Nevada (Fautin 1976, 
Medin 1990) and antelope bitterbrush (Purshia tridentata) habitat in Washington (Smith et al. 1997). 
Nest sites are located on the ground or in shrubs that are entirely or mostly alive and approximately 1 to 
3 feet above ground (Reynolds 1981). Nesting pair territories range from two up to nearly 15 acres 
(Mutter et al. 2015). This species ground forages and feeds primarily on insects (Reynolds et al. 1999). It 
is not susceptible to nest parasitism by cowbirds (Molothrus ater) like many other avian sagebrush 
species. This species readily “ejects” cowbird eggs once detected in the nest (Rich and Rothstein 1985). 
 
Population trends and threats 
Sage Thrasher populations have declined over the past several decades. Survey-wide data from the U.S. 
Geological Survey North American Breeding Bird Survey (BBS) showed a statistically significant decline in 
population from 1966 to 2015, averaging 1.2 percent annually. This BBS data covered all of the Sage 
Thrasher range except Mexico. Survey-wide BBS data from 2005-2015 showed a non-significant decline 
of 1.2 percent annually, indicating little alleviation of the rate of population decline in recent years. 
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Much of this decline has occurred across the Great Basin region, where significant state-level annual 
rates of population decline have been observed in Idaho, Montana, Oregon, and Utah. BBS survey data 
for Wyoming were insufficient to indicate trends (Sauer et al. 2017).  
 
Population declines throughout this species range may be due to fragmentation and removal of 
sagebrush habitat. Disturbance to sagebrush often negatively affects Sage Thrasher abundance because 
the species relies heavily on the shrub for nesting and breeding habitat. For example, fire tends to 
reduce sagebrush cover in burned areas for relatively long periods of time, thus reducing available 
habitat for Sage Thrasher (Noson et al. 2006, Holmes 2007). Mechanical vegetation treatments that 
remove sagebrush or intentionally alter vegetative species composition can also result in declines in 
Sage Thrasher abundance (Carlisle et al. 2018). Landscape fragmentation is often a direct threat to nest 
success by allowing increased opportunities for predators to move around and see nests and by 
decreasing the size of available patches for nest territories (Vander Haegen et al. 2002, Vander Haegen 
2007). For example, habitat loss and fragmentation as a result of oil and gas well development has 
caused declines in Sage Thrasher nest survival and increases in nest predation by rodents (Hethcoat and 
Chalfoun 2015a, Hethcoat and Chalfoun 2015b). Others have observed, however, that oil and gas 
development may reduce Sage Thrasher abundance only at the landscape scale over time, where road 
densities can fragment sagebrush cover into patches too small for Sage Thrasher territories (Mutter et 
al. 2015). Because Sage Thrashers tend to have relatively high interannual site fidelity, nesting pairs will 
return to sites for several years nest even after oil and gas development has compromised the suitability 
of the site (Gilbert and Chalfoun 2011, Mutter et al. 2015). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015a). 
 
The only research specific to the TBNG regarding Sage Thrasher comes from an ongoing study by the 
Thunder Basin Research Initiative, which is a research partnership between the University of Wyoming, 
the Thunder Basin Grasslands Prairie Ecosystem Association, the U.S. Department of Agriculture 
Agricultural Research Service, and the U.S. Department of Agriculture Forest Service (e.g., Duchardt et 
al. 2016a, 2016b, 2017, 2019b). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
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Sage Thrashers are observed in Wyoming around mid- to late March and begin to depart for wintering 
grounds in August (Buseck et al. 2004). The Forest Service does not monitor Sage Thrasher populations 
on the TBNG. Approximately 100 records of sightings of Sage Thrasher on or near the TBNG are stored in 
the Forest Service’s Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the 
citizen science birding database, called eBird, dating back to the late 1960s (http://ebird.org/, Sullivan et 
al. 2009; see Figure 46). These datasets are too limited to show population trends. Sage Thrashers are 
distributed throughout the planning unit. Despite the relatively small number of historical records of the 
species on the TBNG, data from the Thunder Basin Research Initiative showed that Sage Thrasher are 
somewhat common on the TBNG, with a relative abundance between 0.92 percent and 1.5 percent in 
avian surveys conducted from 2015 to 2017, making it the 10th to 13th most commonly observed species 
during those surveys (Duchardt et al. 2016a, 2016b, 2017). Despite these observations, Sage Thrasher is 
less common on the TBNG than in the more central regions of its breeding range (Duchardt et al. 2019a). 
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Figure 46: Sage Thrasher observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the Forest Service Enterprise Data Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic 
Dataset (https://ebird.org/data/download). Note that some areas of the map may not have been surveyed, and the map may not 
show the full distribution of the species on the Thunder Basin National Grassland. Note that Management Area 3.63 as shown on 
the map includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
On the TBNG, Duchardt et al. (2018) found that Sage Thrasher occurred in areas with higher sagebrush 
cover and visual obstruction than surrounding sites. Sage Thrasher is relatively rare on disturbed areas 
such as burned areas and black-tailed prairie dog colonies on the TBNG, likely because the disturbed 
areas lack sufficient sagebrush cover to provide breeding, nesting, and foraging habitat (Duchardt et al. 
2018, 2019a). After a fire, sagebrush recovers to a mature canopy on the order of several decades to 
over one century (Baker 2006). Black-tailed prairie dog colonies on the TBNG contain significantly 
reduced shrub cover and density relative to adjacent areas without colonies because prairie dogs clip 
the terminal bud on sagebrush to prevent growth (Baker et al. 2013, Connell et al. 2018). The observed 
reliance of Sage Thrasher on sagebrush habitat corroborates research on Sage Thrasher habitat 
characteristics from other parts of the species’ range (e.g., Knick and Rotenberry 1995, Reinkensmeyer 
et al. 2007). 
 
 

5.3 Current status of habitat in the plan area 
 
The TBNG is located at the eastern edge of the sagebrush steppe. Over 330,000 acres of sagebrush 
habitat exists on the planning unit (USDA Forest Service 2012). Approximately 228,000 acres of 
sagebrush on the TBNG is conserved as priority habitat for the Greater Sage-grouse, which is a 
sagebrush obligate species. Sagebrush cover and density is lower in this region than in many other areas 
of the sagebrush steppe, and the TBNG represents the range edge for Sage Thrasher (Reynolds et al. 
1999).  As a result, average densities of Sage Thrasher are lower on the TBNG than in other regions of 
the sagebrush steppe (Duchardt et al. 2019a).  
 
In a comprehensive ecosystem assessment of much of the southeastern portion of the TBNG, Haufler et 
al. (2008) found that vegetative composition and structure outside of prairie dog colonies was strongly 
dependent on the amount and timing of both fire and grazing. In particular, canopy coverage of big 
sagebrush increased with the number of years since the last fire. Fire exclusion over the course of the 
20th century caused an increase in extent of areas with greater than 10 percent sagebrush canopy cover 
on the vegetated portions of the landscape; these sagebrush areas increased from approximately six 
percent to 16 percent of the total landscape over that time. In addition, the understory composition of 
the areas with high sagebrush canopy cover has changed over time to have fewer native grasses and 
forbs due to the introduction of moderate and heavy levels of cattle grazing. These areas historically 
experienced little grazing because native ungulates chose to graze in non-shrubby parts of the landscape 
(Haufler et al. 2008). 
 
Limits to sagebrush extent on the TBNG include other non-fire disturbances, such as development 
associated with oil, gas, and mineral extraction and herbivory associated with black-tailed prairie dog 
colonies (Hethcoat and Chalfoun 2015a, Connell et al. 2018). As of August, 2017, the TBNG hosted 334 
total active oil and gas wells, amounting to approximately 835 acres of surface disturbance. Four active 
coal mines on the TBNG occupy approximately 10,000 acres in any given year. Black-tailed prairie dog 
colonies can also disturb sagebrush habitat, because prairie dogs clip sagebrush at the interface 
between a colony and sagebrush habitat. According to surveys by the Forest Service and the Thunder 
Basin Grassland Prairie Ecosystem Association, the extent of black-tailed prairie dog colonies has varied 
over the past two decades, often with colony growth followed by rapid colony die-offs caused by 
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epizootic outbreaks of sylvatic plague (Yersinia pestis). The greatest measured extent of prairie dog 
colonies on the TBNG was greater than 48,000 acres, while the smallest measured extent of prairie dog 
colonies on the TBNG was less than 1,000 acres. At their greatest measured extent, approximately 
14,000 acres of prairie dog colonies occupied area designated as priority habitat for the Greater Sage-
grouse, which is the equivalent of approximately six percent of that priority habitat. Considering the 
total of all prairie dog colonies ever observed on the TBNG, all historic colonies occupied less than eight 
percent of priority sagebrush habitat. Prairie dog colony growth usually occurs in areas with low visual 
obstruction, and expansion into sagebrush habitat usually occurs only under rare conditions of high 
population pressure within adjacent colonies. 
 
 

5.4 Projected status of habitat in the plan area 
 
While fire has historically increased the proportion of the landscape containing sagebrush habitat, 
threats to the Greater Sage-grouse across its range have resulted in protections for sagebrush habitat on 
state and federal lands. Sagebrush management on the TBNG is currently directed by the Greater Sage-
grouse Record of Decision for Northwest Colorado and Wyoming (USDA Forest Service 2015b). The 
Record of Decision implements restrictions on disturbances to sagebrush habitat, including fire, livestock 
grazing, infrastructure and roads, recreation, energy development, and oil and mineral extraction. 
 
The TBNG hosts and active energy development program. Levels of oil and gas leasing and coal mining 
will likely remain stable with periodic swings in activity going forward. The levels of these activities 
fluctuate with markets and leasing policy. The number of active oil and gas wells on the TBNG declined 
by 149 between 2012 and 2017 (USDA Forest Service 2012).  
 
The Forest Service expects a continuation of the average annual fire extent on the TBNG, given a 
commensurate continuation of current suppression capacity and policy. The TBNG and adjacent state 
and private lands experienced an average of 22 fire starts per year since 2001, burning an average of 
approximately 3,050 acres per year across the landscape. The maximum acreage burned on the TBNG in 
any one year was 4,259, in 2010. The Forest Service engages all unplanned fire starts on the TBNG with 
initial attack suppression due to the proximity of state and private lands to all areas of the TBNG. Since 
1988, at least 7,700 acres protected as priority sagebrush habitat for Greater Sage-grouse by the State 
of Wyoming have burned on the TBNG. Over the past decade, approximately 4,000 acres of priority 
sagebrush habitat have burned. Given the dispersion of recorded burns across the TBNG and known fire 
return intervals in sagebrush and grassland ecosystems, it is likely that all acres of the TBNG have 
burned at some point historically (Baker 2006, Porensky, L., personal communication). In addition to 
wildfires, the Forest Service conducted an average of approximately 356 acres of prescribed burning in 
priority sagebrush habitat between 2009 and 2015 to improve habitat for black-tailed prairie dog and 
Mountain Plover (Charadrius montanus); the Forest Service has stopped implementing prescribed burns 
in sagebrush habitat since that time.  
 
The Forest Service expects all these trends to continue, meaning approximately 400 acres of sagebrush 
habitat on the TBNG may burn annually in the future, with the possibility for a higher area burned given 
uncertainties in future climate, weather, and suppression capabilities and policies. Climate change 
models for the mixed-grass prairie ecotones at the western edge of the Northern Great Plains in 
Wyoming and Montana project higher temperatures and increased extreme weather events, which will 
have uncertain effects fire regimes in the region (Conant et al. 2018). The presence of annual bromes 
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(e.g. Bromus tectorum and Bromus arvensis) does not appear to increase the frequency of fire in 
sagebrush habitat on the TBNG as it has in the Great Basin region (Porensky and Blumenthal 2016). 
 
Prairie dog colonies will likely continue to experience large swings in extent with outbreaks of plague. 
Though it is difficult to predict future magnitude of maximum and minimum colony extent on the TBNG, 
the plague cycle might be expected to continue, causing periodic, large-scale shrinking of active 
colonies. In addition, colonies are subject to regular management that curtails or encourages growth. 
Given the historic annual maximum of six percent occupation of priority sagebrush habitat by prairie dog 
colonies, it is unlikely that swings in prairie dog colony extent will have consequential effects on 
sagebrush habitat. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Energy infrastructure and development – The development of infrastructure associated with energy 
resource extraction such as oil and gas wells and coal mines can fragment or remove sagebrush habitat 
on the TBNG. Hethcoat and Chalfoun (2015a) found Sage Thrasher nest survival to be significantly 
negatively impacted by habitat loss as a result of gas development. Hethcoat and Chalfoun (2015b) 
found that nest predation by rodents was a strong contributor to decreased nest survival near gas wells. 
In addition, at landscape scale, road density has been shown to be negatively correlated with Sage 
Thrasher abundance (Mutter et al. 2015). 
 
Herbivory – Herbivory has the potential to reduce sagebrush cover on the TBNG (Johnson-Nistler et al. 
2004). Black-tailed prairie dog colonies, especially, are associated with low sagebrush densities and 
canopy cover due to browsing of sagebrush by livestock, wildlife, and prairie dogs within colonies (Baker 
et al. 2013, Connell et al. 2018). The Forest Service has observed that prairie dog colonies on the TBNG 
may expand into sagebrush habitat, removing the sagebrush canopy as they expand. In addition, any 
range management practices that removal sagebrush and replace it with non-native grasses to enhance 
livestock forage production can significantly reduce areas of sagebrush habitat (Holmes and Johnson 
2005). 
 
Weather, climate, and climate change – Climate change may cause an increase in the occurrence of 
extreme weather events on the TBNG (Conant et al. 2018). Hightower et al. (2018) observed Sage 
Thrasher nest loss as a result of a severe hail storm, but at lower rates than other sagebrush-nesting 
associates, likely because Sage Thrasher tend to create larger, more robust nests that are located 
deeper underneath the sagebrush canopy. In general, the impacts of climate change on Sage Thrasher 
are highly uncertain, with the most likely negative effects due to increased wildland fire frequency in 
sagebrush habitat due to a hotter climate (McKelvey and Buotte 2018). 
 
Fire – Fire directly reduces sagebrush cover and causes declines in the abundance of sagebrush 
songbirds including Sage Thrasher (Noson et al. 2006, Holmes 2007). On the TBNG, fewer Sage Thrashers 
occurred on historically burned wildlife patches as compared with undisturbed habitat (Duchardt et al. 
2018). 
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6. Information gaps and limitations 
 
While much research has observed the impacts of different disturbances on Sage Thrasher, additional 
research on the impacts to Sage Thrasher and specific causal factors for population decline in areas of oil 
and gas well development would be helpful to land managers. The relationship between livestock 
grazing and Sage Thrasher is also understudied. In addition, while the Forest Service has observed that 
black-tailed prairie dog colonies on the TBNG expand into sagebrush habitat, the extent to which black-
tailed prairie dog colonies expand into or compete with sagebrush habitat remains unassessed in the 
literature. Improved monitoring of Sage Thrasher populations on the TBNG would better understanding 
of the impacts of specific management activities on the species in the plan area. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 51 summarize the condition of indicators that may be used to evaluate 
persistence of Sage Thrasher in the plan area.  
 
Table 51: Indicators of the potential for Sage Thrasher to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or 
becoming 
established in the 
plan area 

Yes – Common on the TBNG; most recent observations in 2018 

Potential to be 
affected by the Plan 
Amendment 

Yes – Black-tailed prairie dog colonies interface with sagebrush habitats, and the two 
habitats are typically mutually exclusive 

Declining trends in 
population or habitat 

Insufficient information – Insufficient data to determine population trends on the TBNG 

Restricted range Yes – Restricted to sagebrush habitat, which has declined range-wide; the TBNG is at 
the range edge for this species 

Low population 
numbers or 
restricted ecological 
conditions 

No – Species is relatively common on the TBNG and sagebrush habitat in the plan area 
appears to be secure at present 

Significant threats Yes – Primary threats to the species include fragmentation and removal of sagebrush 
habitat due to fire, energy development, and other management activities that limit 
sagebrush habitat on the landscape; however, the Greater Sage-grouse Record of 
Decision for Northwest Colorado and Wyoming contains management direction to 
prevent or mitigate effects to sagebrush habitat from these threats 

 
 

8. Suggested management actions to support the key ecological conditions 
 
To enhance sagebrush habitat, management actions should adhere to the direction found in the Greater 
Sage-grouse Record of Decision for Northwest Colorado and Wyoming (see USDA Forest Service 2015b). 
The direction found in the Greater Sage-grouse Record of Decision aims to mitigate disturbances to 
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sagebrush habitat by restricting or reducing the occurrence of fire, livestock grazing, infrastructure and 
roads, recreation, energy development, and oil and mineral extraction in sagebrush ecosystems. 
Avoiding the complete removal of sagebrush during any management activity is a critical component of 
habitat conservation for sagebrush-dependent species because of the long regeneration time of 
sagebrush and the potential for invasion by non-native species post-disturbance (Baker 2006). In 
addition, reseeding using non-native grasses to enhance forage should be avoided, because non-native 
grasses can alter disturbance regimes and competitively exclude the recovery of sagebrush. 
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Short-eared Owl – Asio flammeus 
 
1. Introduction 

 
Short-eared Owl can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for Short-eared Owl. The 
intent of the amendment is to provide direction on how, where, when, and to what extent to actively 
manage black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin 
National Grassland (TBNG). The available information indicates that the plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for Short-eared 
Owl, because of the possible rare threat of ingestion of lead ammunition and anticoagulant rodenticides 
where recreational shooting or poisoning of prairie dogs occurs. 
 
Short-eared Owl is a medium sized raptor that occupies open habitats across parts of Africa, Asia, 
Europe, North America, and South America. Short-eared Owl nests on the ground at low densities. 
Short-eared Owls have large territories and are sensitive to habitat fragmentation. The species is largely 
dependent on the availability of small mammals, especially voles (Microtus spp.) for a prey base. Short-
eared Owl does not have any known habitat or prey-based relationships with prairie dog colonies, but 
individuals could occasionally prey on prairie dogs when preferred prey is not available. 
 
 

2. Status   
 
Table 52 summarizes the current status of Short-eared Owl by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 52: Current status of Short-eared Owl by various ranking entities. 

Entity Status Details 

NatureServe global 
rank 

G5 Secure – At very low risk or extinction range-wide. Secure due 
mainly to extensive range. Declining in some areas. Trends are 
uncertain in many areas. 

NatureServe 
Wyoming state 
rank 

S1S2 Species ranges from Critically Imperiled to Imperiled – A range 
rank is assigned due to uncertainty about the species’ status in 
Wyoming. At high to very high risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population 
viability is a concern, as evidenced by: significant current or 
predicted downward trends in population numbers or density; or 
significant current or predicted downward trends in habitat 
capability that would reduce the species’ existing distribution. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Short-eared Owl as sensitive in 
Wyoming. The Alaska, Idaho, Nevada, and Utah regions list Golden 
Eagle as sensitive. 

USDOI FWSb status MBTA: Protected 
 

Currently protected under the Migratory Bird Treaty Act. Priority 
for conservation action as a Bird of Conservation Concern. 
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Bird of 
Conservation 
Concern 

WGFDc status NSS4 (Bc), Tier II Species of Greatest Conservation Need – Native Species Status 
rank 4 (Bc: “restricted or declining population, moderate limiting 
factors”); Tier II (“moderate priority”).  

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or 
state level due to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Asio flammeus (Pontoppidan, 1763) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). The species is commonly referred to as “short-eared owl,” and the International 
Ornithological Congress (IOC) lists the species as Short-eared Owl. ITIS recognizes 11 subspecies of 
Short-eared Owl. Asio flammeus flammeus (Pontoppidan, 1763) is the nominate subspecies. Most other 
subspecies are isolated to islands or regions of South America. A. f. flammeus is the only subspecies that 
occurs in Wyoming. Some isolated subspecies may warrant consideration as unique species (Wiggins et 
al. 2006). 
 
 

4. Range-wide information 
 
The Short-eared Owl is distributed globally, found in Africa, Asia, Europe, North America, and South 
America (see Figure 47). In North America, the species breeds in open habitats throughout most arctic 
and temperate areas and south into the central portions of the United States. Short-eared Owls are 
nomadic within their range and may be absent from some breeding areas for several years. In addition, 
occasional breeding occurs in typically non-breeding regions in the southern United States. Short-eared 
Owls are specialist predators of small mammals, and in specific locations, they will often rely on a single 
species of the genus of voles Microtus for the majority of their diet (Wiggins et al. 2006). Populations of 
small mammals can vary substantially spatially and temporally; when small mammals are abundant, 
Short-eared Owls can gather and breed at very high densities (Pitelka et al. 1955), but when they are 
scarce, Short-eared Owls do not breed or may leave an area entirely (Clark 1975, Korpimaki and 
Norrdahl 1991). During winter, Short-eared Owl survival, abundance, and distribution is influenced by 
the interactions between snow cover and prey availability (Priestley et al. 2008). 
 
Short-eared Owl inhabits wetlands, shrub-steppe, tundra, and some agricultural lands, but it primarily 
relies on large, intact grasslands for survival. Short-eared Owl nests on the ground, usually in relatively 
dense vegetation. Nesting densities are usually very low, territories are large, and the species tends to 
occur in low abundance across its range (Dechant et al. 2001, Wiggins et al. 2006, Wickens et al. 2017). 
Although the habitat in the northern part of its breeding distribution (i.e., Alaska and northern Canada) 
has remained mostly intact, the areas in which the species occurs year-round (i.e., southern Canada 
through the northern half of the contiguous United States) have undergone substantial loss, 
fragmentation, and degradation (Samson and Knopf 1994, COSEWIC 2008). While the species uses 
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agricultural fields, it is sensitive to fragmentation of habitat by development and linear features such as 
roads because of increased risk of predation on their ground nests (Wiggins et al. 2006). U.S. Geological 
Survey North American Breeding Bird Survey (BBS) data suggest declines in the Short-eared Owl 
breeding populations across Canada since the mid-1960s, though data for Short-eared Owl is generally 
low quality due to small sample sizes (Sauer et al. 2017). Short-eared Owl is listed as a species at risk of 
becoming endangered or threatened under the Species at Risk Act in Canada, meaning it warrants 
special analysis prior to the execution of federal government projects (COSEWIC 2008). BBS data for 
other parts of the range are inconclusive (Sauer et al. 2017). 
 

Figure 47: Range of Short-eared Owl (BirdLife International and Handbook of the Birds of the World 2018). 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, low hills and occasional 
badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush (Artemisia 
tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass association 
(USDA Forest Service 2015). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Short-eared Owls are likely year-round residents or migratory breeders on the TBNG (Wickens et al. 
2017). Short-eared Owls generally occur in limited numbers on the TBNG. Limited observation records 
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show, however, that Short-eared Owl has been observed across much of the area (see Figure 48). 
Observation records date from the late 1970s up to 2018. Existing observation data are insufficient to 
show trends in local Short-eared Owl abundance.  
 

 
Figure 48: Short-eared Owl bird and nest observations on the Thunder Basin National Grassland and nearby lands. Map A is an 
inset map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the 
Spring Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
some areas of the map may not have been surveyed, and the map may not show the full distribution of the species on the Thunder 
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Basin National Grassland. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River 
Zoological Special Interest Area, which is not depicted. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
No research has explored Short-eared Owl habitat needs on the TBNG specifically. The key habitat 
requirement of Short-eared Owl across the range is large, open landscapes. On the TBNG, Short-eared 
Owls likely use large expanses of shrubland and mixed- and shortgrass prairie, depending on the 
availability of small mammals for prey (Poulin et al. 2001). Meadow voles (Microtus pennsylvanicus) and 
prairie voles (M. ochrogaster) occur on the TBNG, and tend to use areas with greater vegetative cover to 
create runs for travel within their territories (Reich 1981, Stalling 1990). Prairie dog colonies provide 
quality habitat for some species of small rodents that Short-eared Owls may occasionally use as prey, 
such as deer mice (Peromyscus maniculatus) and grasshopper mice (Onychomys leucogaster), but 
vegetative manipulation by prairie dogs negatively impacts many other rodent species associated with 
dense vegetation, including voles. Short-eared Owl is a ground nesting species, and is not likely 
impacted by availability of nest sites on the TBNG (Wiggins et al. 2006). 
 
 

5.3 Current and projected status of habitat in the plan area 
 
Open, non-forested shrubland and prairie occur on over 98 percent of the total area of the TBNG (USDA 
Forest Service 2012). Populations of voles and other small mammals that may serve as prey for Short-
eared Owls are not tracked on the TBNG. Local threats to these prey species are not known. While the 
expansion of prairie dog colonies can reduce vegetative cover, the degree of expansion does not likely 
affect the availability of Short-eared Owl nesting or foraging habitat. Recorded prairie dog colonies have 
not affected more than 10 percent of available shrubland or grassland habitat on the TBNG in any given 
year, and occupancy is typically far lower than 10 percent. Drought conditions during high prairie dog 
occupancy, however, may cause additional large portions of the TBNG to become unsuitable for Short-
eared Owls because of low vegetative cover. Agricultural development for cultivation is negligible on the 
TBNG; however, development for energy extraction is common on the TBNG and may cause 
fragmentation of potential Short-eared Owl territories. 
 
 

5.4 Key risk factors and threats to the species in the plan area 
 
Rodenticides – While Short-eared Owls specialize in prey other than prairie dogs, they may occasionally 
scavenge dead or dying prairie dogs after a colony has been poisoned using rodenticides. Some 
rodenticides may pose a risk of secondary poisoning to Short-eared Owls. Anticoagulant rodenticides, in 
particular, remain potent within poisoned prairie dogs for typically at least two weeks, causing some risk 
to avian predators and scavengers if the prairie dogs are not removed from the environment (Ruder et 
al. 2011, Witmer et al. 2016). Though the relationship has not been studied in Short-eared Owls, some 
raptors have been observed preferentially hunting in prairie dog colonies poisoned using anticoagulant 
rodenticides because poisoned prairie dogs can begin to exhibit signs of intoxication and lethargy over 
one week before mortality occurs (Witmer et al. 2016, Vyas et al. 2017). Currently, only zinc phosphide 
rodenticides have been used to poison prairie dogs on the TBNG (USDA Forest Service 1981). Contrary 
to anticoagulants, zinc phosphide poses minimal secondary poisoning risk to scavengers because 
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residues are not retained at consequential levels in carcasses (Bell and Dimmick 1975, Marsh 1987, 
Matschke et al. 1992). 
 
Recreational shooting – While Short-eared Owls do not frequently forage on prairie dog colonies, they 
may occasionally scavenge on the carcasses of shot prairie dogs. This could result in the ingestion of lead 
ammunition, which could lead to the accumulation of harmful concentrations of lead in Short-eared 
Owls, as has been demonstrated in other raptors (Knopper et al. 2006, Herring et al. 2016). Recreational 
shooting is common in prairie dog colonies on the TBNG (USDA Forest Service 1981). 
 
Trauma – Collisions with barbed wire fences or power lines may cause mortality or injury. Dead Short-
eared Owls have been found hanging from strands of barbed-wire (Fitzner 1975, Knight and Skriletz 
1980) and from power lines (Fitzner 1975). Fencing for livestock pastures and powerlines associated 
with oil, gas, and mineral extraction are common on the TBNG. 
 
Energy development and infrastructure – Drilling operations for oil and gas may negatively impact 
nesting habitat availability because of fragmentation of territories. In addition, road construction and 
traffic may result in direct mortality to Short-eared Owl due to collisions with vehicles (Wiggins et al. 
2006). Oil and gas drilling occurs across the TBNG. Current management direction limits surface activity 
within 0.125 miles of known Short-eared Owl nests (USDA Forest Service 2012). 
 
 

6. Information gaps and limitations 
 
Little is known about Short-eared Owl population trends and conservation needs across the species’ 
range (Wiggins et al. 2006). Research to understand nest success and fledgling survival, response to 
grassland management, and local diet composition and habitat preferences on the TBNG is needed. 
Additional research is needed to examine how various forms of industrial development common on the 
TBNG (e.g., coal, oil and gas) affect the species. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 53 summarize the condition of indicators that may be used to evaluate 
persistence of Short-eared Owl in the plan area. Short-eared Owl will not be affected by changes in the 
size, distribution, or total area of prairie dog colonies, though use of some rodenticides and lead 
ammunition in recreational shooting has the potential to impact individuals. Further information is 
needed to assess the current status of the Short-eared Owl population on the TBNG. The effects of the 
management of other grassland activities on the TBNG, including energy development, are largely 
unknown. 
 
Table 53: Indicators of the potential for Short-eared Owl to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; 
FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG is within the species’ historic and current breeding range 

Established or becoming 
established in the plan area 

Yes – Observation records date from at least the 1970s to present 
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Potential to be affected by the 
Plan Amendment 

Yes – Possible rare cases of non-target poisoning by rodenticides or lead 
poisoning if individuals ingest poisoned or shot prairie dogs 

Declining trends in population 
or habitat 

Insufficient information – Trend data very difficult to obtain locally and range-
wide due to low abundance 

Restricted range No – Species widely distributed across North America; TBNG is central to the 
breeding range in North America 

Low population numbers or 
restricted ecological conditions 

Insufficient information – Range wide trends appear stable, however, there is 
a need at the state and unit specific level to better understand population 
trend and distribution 

Significant threats No – No significant threats to Short-eared Owl persistence observed on the 
TBNG 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Research is needed to determine how management activities affect the winter and breeding season 
prey base for this species. Short-eared Owl is very dependent upon the prey base, particularly small 
rodents. In addition, caution regarding energy development around known Short-eared Owl nest sites 
may be warranted. Because of the potential for infrequent non-target poisoning, avoidance of the use of 
anticoagulants could prevent the mortality of some individual plains hog-nosed snakes. In addition, the 
use of non-lead ammunition in recreational shooting that occurs on prairie dog colonies or the 
implementation of shooting prohibitions in some prairie dog colonies could prevent rare instances of 
lead poisoning in individual plains hog-nosed snakes. 
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Swainson’s Hawk – Buteo swainsoni 
 
1. Introduction 

 
Swainson’s Hawk can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for Swainson’s Hawk. The 
intent of the amendment is to provide direction on how, where, when, and to what extent to actively 
manage black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin 
National Grassland (TBNG). The available information indicates that the plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for Swainson’s 
Hawk, because of the possible rare threat of ingestion of lead ammunition and anticoagulant 
rodenticides where recreational shooting or poisoning of prairie dogs occurs. 
 
Swainson’s Hawk is a large raptor that breeds across western North America and winters in the 
Argentine pampas. Swainson’s Hawks use open grassland, shrubland, tundra, and agricultural 
landscapes across their range. Pairs typically nest in trees adjacent to open foraging habitat, where they 
prey on small mammals, birds, reptiles, and invertebrates. While Swainson’s Hawks faced large-scale 
declines in abundance in the early 20th century because of eradication efforts by farmers and ranchers 
and in the late 20th century as a result of pesticide use on their wintering grounds in Argentina, the 
global population has since stabilized. Swainson’s Hawk is relatively adaptable to human disturbance 
and will nest and forage in human-disturbed landscapes. 
 
Few apparent threats to Swainson’s Hawk exist on the TBNG. Swainson’s Hawk infrequently forages in 
prairie dog colonies, and changes in the size, distribution, or total extent of prairie dog colonies will not 
likely affect the species. Impacts to individual Swainson’s Hawks, however, could result from secondary 
poisoning by anticoagulant rodenticides or lead ammunition used for recreational shooting. 
 
 

2. Status   
 
Table 54 summarizes the current status of Swainson’s Hawk by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 54: Current status of Swainson’s Hawk by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk of extinction range-wide. Large breeding range 
in western and central North America; winters mainly in southern South 
America. Relatively common in some areas, but pesticide use and 
habitat loss in breeding and nonbreeding range have resulted in 
declines; recently experienced severe mortality associated with 
pesticide use in Argentina. 
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NatureServe 
Wyoming state 
rank 

S5 Secure – At very low or no risk of extirpation in Wyoming due to a very 
extensive range, abundant populations or occurrences, with little to no 
concern from declines or threats. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Swainson’s Hawk as sensitive in 
Region 2. No other Forest Service regions recognize Swainson’s Hawk as 
sensitive. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Swainson’s Hawk as sensitive in Wyoming. 
The California, Montana-Dakotas, and Nevada regions list Swainson’s 
Hawk as sensitive. 

USDOI FWSb 

status 
ESA: Formerly 
Category 2 
Candidate 
 
MTBA: Protected 
 
Bird of 
Conservation 
Concern 

Protected under the Migratory Bird Treaty Act. Priority for conservation 
action as a Bird of Conservation Concern. Swainson’s Hawk was listed as 
a Category 2 candidate species under the Endangered Species Act in 
1982, meaning the species possibly warranted listing, but further 
information would be needed to make a listing decision. Removed from 
Category 2 candidate list in 1989 because new information showed that 
the species was more abundant widespread than previously thought (54 
FR 560). 

WGFDc status NSSU, Tier II Species of Greatest Conservation Need – Tier II (“moderate priority”); 
insufficient information available to assign a Native Species Status rank. 

Natural Heritage 
Programd status 

N/A WYNDD does not recognize Swainson’s Hawk as a Species of Concern. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Buteo swainsoni Bonaparte, 1838 is the accepted name by the Integrated Taxonomic Information 
System (ITIS). The species is commonly referred to as “Swainson’s hawk,” and the International 
Ornithological Congress lists the species as Swainson’s Hawk. ITIS does not recognize any subspecies. 
 
 

4. Range-wide information 
 
Distribution and abundance 
Swainson’s Hawk is a wide-ranging and common raptor that breeds across much of inland western 
North America from Alaska and western Canada to northern Mexico (see Figure 49). Swainson’s Hawk 
migrates through Mexico, Central America, and central South America to the Argentine pampas, where 
almost the entire population overwinters (Bechard et al. 2010).   
 



Birds – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 

 

 
May 13, 2020  306 
 

 

Figure 49: Range of Swainson’s Hawk (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat across the range 
Swainson's Hawks inhabit a wide variety of open habitats, ranging from prairie and shrub-steppe to 
desert and intensive agricultural systems. Nesting Swainson's Hawks occupy relatively level terrain to 
gently rolling hills, and typically avoid mountainous terrain or steep canyons (Woodbridge 1998). 
Although Swainson's Hawks will nest in trees located in upland areas, their strong association with 
riparian forests suggests that protection and restoration of these habitats may provide nesting habitat 
superior to other sources of trees such as roadsides and field margins (Woodbridge 1998). 
 
Swainson’s Hawks place nests in close proximity to foraging habitats that are entirely different from the 
vegetation selected for nest sites (Woodbridge 1998). Nest sites may be located in isolated trees, 
natural or planted groups of trees, or riparian gallery forest. Although this species typically does not 
occupy large tracts of forest or woodland, it may nest at margins where woodlands meet grassland or 
agricultural habitats (Woodbridge 1991, Bechard et al. 2010). The density of breeding territories is 
strongly affected by land use type and availability of nest trees (Woodbridge 1998). Because of human-
caused habitat changes, Swainson's Hawks now commonly breed in areas of intensive agriculture, where 
hayfields and pasturelands can support large numbers of insects and ground mammals (Bechard et al. 
2010). Swainson’s Hawk seems to tolerate human activity and frequently nests in farmsteads, 
shelterbelts, and the outskirts of urban areas where trees planted by people can offer nesting structures 
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otherwise limited or absent in the surrounding landscape (Faulkner 2010). The species will occasionally 
nest on telephone poles and on the ground when trees are absent (Dunkle 1977). 
 
Life history 
Swainson's Hawks are aerial foragers that feed on a variety of small mammalian prey (e.g., rodents, 
leporids) and reptiles during breeding season and while raising their fledglings. When not breeding, 
however, they forage almost exclusively on insects, eating grasshoppers in particular. Abundant insects 
are necessary to support large concentrations of Swainson's Hawk (Bechard et al. 2010). Annual 
productivity, however, seems driven by the availability of certain small mammals. For example, research 
in California has shown that low densities of Swainson’s Hawk were associated with lower densities of 
pocket gophers (family Geomyidae) and voles (family Cricetidae), despite an abundance of other 
seemingly suitable prey like kangaroo rats (Dipodomys spp.) and pocket mice (family Heteromyidae) 
(Woodbridge 1998). Swainson's Hawks construct open platform nests; materials commonly include 
sticks, plant parts such as sagebrush, Russian thistle, and other weeds (Fitzner 1980).  
 
Population trends and threats 
Trend data from the U.S. Geological Survey North American Bird Breeding Survey (BBS) suggest that the 
overall population has been stable or is growing across much of the breeding range since the 1960s; 
however, results are not conclusive because of insufficient sample sizes in many areas (Sauer et al. 
2017).  
 
Eradication efforts by farmers and ranchers in the early 20th century resulted in some large-scale 
impacts to Swainson’s Hawk abundance prior to the 1950s. The species later experienced large 
population declines in the western parts of the U.S. and Canada during the 1990s as a result of pesticide 
use on Swainson’s Hawk wintering grounds in Argentina (Woodbridge et al. 1995, Goldstein et al. 1997). 
The pesticide in use, monocrotophos, was banned from the U.S. in 1991, distribution to Argentina was 
stopped, and Swainson’s Hawk populations subsequently stabilized. 
 
Loss of native prairie can cause declines in prey base and impact Swainson’s Hawk abundance. For 
example, a study in northeastern California documented how weedy ruderal fields and cheatgrass-
dominated grazing lands supported low prey populations and received little use by foraging Swainson's 
Hawks (Woodbridge 1991). This pattern was also reported by Estep (1989) in the Central Valley of 
California. Additionally, invasion by species such as Russian thistle (Salsola kali), cheatgrass (Bromus 
tectorum), and tumble-mustard (Sisymbrium altissimum) resulted in increased fire potential, further 
reducing cover of less fire-resistant native perennial grasses and shrubs and habitat for important prey 
species. In addition, anthropogenic changes to prairie ecosystems that result in an increase in nesting 
structures (e.g., planting of shelterbelts around homesteads and crop fields, construction of 
transmission lines) has increased populations of competitors for both nest sites and prey, such as Red-
tailed Hawk (Buteo jamaicensis) and Common Raven (Corvus corax) (Kirk and Hyslop 1998, Coates et al. 
2014). 
 
Other threats can result from direct mortality from collisions with poorly placed wind turbines, causing 
population level effects (Beston et al. 2016, Watson et al. 2018).  
 
 

5. Assessment of key ecological conditions in the plan area 
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The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
A review of eBird observation data (Sullivan et al. 2009) suggests that Swainson’s Hawk is well 
distributed across the TBNG (see Figure 50). Swainson’s Hawk generally uses the TBNG for nesting and 
foraging, but inconsistently and in relatively low numbers. Observation records are insufficient to show 
local population trends an accurate distribution of nests across the plan area from year-to-year. 
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Figure 50: Swainson’s Hawk bird and nest observations on the Thunder Basin National Grassland and nearby lands. Map A is an 
inset map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the 
Spring Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. 
Observation data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data 
Warehouse, the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that 
some areas of the map may not have been surveyed, and the map may not show the full distribution of the species on the Thunder 
Basin National Grassland. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River 
Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Swainson’s Hawk uses the TBNG as breeding and summer habitat, generally arriving between mid-April 
and mid-May and departing between mid-August and mid-September (Dunkle 1977, Faulkner 2010). 
The Forest Service has observed that Swainson’s Hawks nest in a variety of isolated or scattered trees or 
tall shrubs within or adjacent to foraging habitat. Nesting often occurs in riparian corridors near open 
grassland or shrubland habitats that contain small mammals. Swainson’s Hawks will additionally locate 
nests near shrubs for use as nest-building materials. No research has explored Swainson’s Hawk habitat 
requirements specific to the TBNG or northeastern Wyoming, and local diet composition is largely 
unknown. It is likely that Swainson’s Hawk feeds on a variety of small mammals, birds, and reptiles 
during the breeding season (Bechard et al. 2010). Swainson’s Hawks do not frequently forage on prairie 
dog colonies on the TBNG (Stephens et al. 2005). 
 
 

5.3 Current and projected status of habitat in the plan area 
 
Open, non-forested shrubland and prairie occur on more than 98 percent of the total area of the TBNG 
(USDA Forest Service 2012). Trees and artificial nest sites occur across the TBNG, and availability of nest 
sites will likely not change substantially going forward. Swainson’s Hawk is likely a generalist in foraging 
behavior on the TBNG, though local diet composition has not been studied. Swainson’s Hawk has not 
been observed as sensitive to other common anthropogenic disturbances on the TBNG, including oil and 
gas well development, transportation infrastructure, or structures associated with livestock grazing. The 
status of Swainson’s Hawk habitat availability will likely remain stable. 
 
 

5.4 Key risk factors and threats to the species in the plan area 
 
Rodenticides – While Swainson’s Hawks specialize in prey other than prairie dogs (Stephens et al. 2005), 
they may occasionally scavenge dead or dying prairie dogs after a colony has been poisoned using 
rodenticides. Some rodenticides may pose a risk of secondary poisoning to Swainson’s Hawks. 
Anticoagulant rodenticides, in particular, remain potent within poisoned prairie dogs for typically at 
least two weeks, causing some risk to avian predators and scavengers if the prairie dogs are not 
removed from the environment (Ruder et al. 2011, Witmer et al. 2016). Though the relationship has not 
been shown for Swainson’s Hawk, some raptors have been observed preferentially hunting in prairie 
dog colonies poisoned using anticoagulant rodenticides because poisoned prairie dogs can begin to 
exhibit signs of intoxication and lethargy over one week before mortality occurs (Witmer et al. 2016, 
Vyas et al. 2017). Currently, only zinc phosphide rodenticides have been used to poison prairie dogs on 
the TBNG (USDA Forest Service 1981). Contrary to anticoagulants, zinc phosphide poses minimal 
secondary poisoning risk to scavengers because residues are not retained at consequential levels in 
carcasses (Bell and Dimmick 1975, Marsh 1987, Matschke et al. 1992). In addition, most Swainson’s 
Hawks migrate away from the TBNG prior to the permitted season of use for rodenticides, minimizing 
the potential for Swainson’s Hawk interactions with prairie dogs poisoned by anticoagulant rodenticides 
(Bechard et al. 2010). 
 
Recreational shooting – While Swainson’s Hawks do not frequently forage on prairie dog colonies 
(Stephens et al. 2005), they may occasionally scavenge on the carcasses of shot prairie dogs. This can 
result in the ingestion of lead ammunition, which can lead to the accumulation of harmful 
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concentrations of lead in adult and fledgling Swainson’s Hawks (Knopper et al. 2006, Herring et al. 
2016). Recreational shooting is common in prairie dog colonies on the TBNG (USDA Forest Service 1981). 
 
Electrocution – Swainson’s Hawks may occasionally collide with powerlines and die from electrocution 
(O’Neil 1988, Harness and Wilson 2001). 
 
 

6. Information gaps and limitations 
 
The diet composition of Swainson’s Hawk on the TBNG would be useful information for managing 
Swainson’s Hawk habitat. Conservation of some small mammal species may be important to supporting 
Swainson’s Hawk breeding in the plan area. In addition, the secondary effects of pesticide use to control 
grasshoppers on Swainson’s Hawks have not been described on the TBNG. Local information on 
Swainson’s Hawk historical and current abundance would also improve understanding of Swainson’s 
Hawk population dynamics on the TBNG. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 55 summarize the condition of indicators that may be used to evaluate 
persistence of Swainson’s Hawk in the plan area. While Swainson’s Hawk population trends and 
abundance are relatively unknown in the plan area, no obvious threats or relationship with the size, 
distribution, or total extent of prairie dog colonies exist for this species. Occasional impacts to 
individuals could result from the use of certain rodenticides or lead ammunition for recreational 
shooting. 
 
Table 55: Indicators of the potential for Swainson’s Hawk to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG is within the species’ historic and current breeding range 

Established or becoming established 
in the plan area 

Yes – Observation records date from at least the 1970s to present 

Potential to be affected by the Plan 
Amendment 

Yes – Possible rare cases of non-target poisoning by rodenticides or lead 
poisoning if individuals ingest poisoned or shot prairie dogs 

Declining trends in population or 
habitat 

Insufficient information – No known local declines; current range-wide 
populations have stabilized since declines in the 1990s 

Restricted range No – Species widely distributed across North America; TBNG is central to 
the breeding range 

Low population numbers or 
restricted ecological conditions 

Insufficient information – Local abundance and distribution relative to 
historical populations is unknown 

Significant threats No – No identified significant threats 

 
 

8. Suggested management actions to support the key ecological conditions 
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Continued adherence to surface activity stipulations near Swainson’s Hawk nests, as outlined in the 
existing management direction for the TBNG (USDA Forest Service 2002), will likely provide for 
continued persistence of the Swainson’s Hawk population on the TBNG. Because of the potential for 
infrequent non-target poisoning, avoidance of the use of anticoagulants could prevent the mortality of 
some individual Swainson’s Hawks. In addition, the use of non-lead ammunition in recreational shooting 
that occurs on prairie dog colonies or the implementation of shooting prohibitions in some prairie dog 
colonies could prevent rare instances of lead poisoning in individual Swainson’s Hawks. 
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Upland Sandpiper – Bartramia longicauda 
 
1. Introduction 

 
Upland Sandpiper can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for the Upland Sandpiper. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for Upland Sandpiper, because 
individuals may be shot on prairie dog colonies subject to recreational shooting. 
 
While Upland Sandpiper populations declined significantly in the 19th and early 20th centuries as a result 
of hunting and experienced more moderate declines in the mid-20th century as a result of native 
grassland conversion for agricultural uses, recent range-wide surveys have shown that numbers have 
remained stable or grown. Upland Sandpiper is a mixed- and tallgrass prairie species that depends on a 
mosaic of vegetation conditions during the breeding season. The bird nests in taller, denser vegetation 
to provide cover, but forages in shorter, sparser vegetation.  
 
The TBNG lies at the edge of the Upland Sandpiper breeding range. In this portion of the range, Upland 
Sandpipers have been found to use both undisturbed and disturbed areas, including burned areas and 
prairie dog colonies. Disturbed grassland provides foraging habitat, while undisturbed grassland 
provides nesting habitat. The importance of disturbed areas to nest success, however, has not been 
studied in the western portion of the species’ range. Historical disturbance regimes, including fire and 
grazing, contribute to the habitat mosaic used by Upland Sandpiper, and the growth of prairie dog 
colonies would likely benefit the species. At the same time, Upland Sandpiper do not seem to depend on 
prairie dog colonies on the TBNG for survival. No substantial threats to the species have been identified 
in the plan area. Mortality among individuals could occur where prairie dog colonies are open to 
recreational shooting. 
 
 

2. Status   
 
Table 56 summarizes the current status of Upland Sandpiper by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 56: Current status of Upland Sandpiper by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk of extinction range-wide. Still numerous, but 
has suffered major historical declines as a result of over-hunting and 
habitat loss and degradation, both on its breeding and wintering 
grounds. 
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NatureServe 
Wyoming state 
rank 

S4S5 Species ranges from Apparently Secure to Secure – A range rank is 
assigned due to uncertainty about the species’ status in Wyoming. At 
fairly low to very low risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

N/A Region 2 does not recognize Upland Sandpiper as sensitive. Regions 6 
and 9 list Upland Sandpiper as sensitive. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Upland Sandpiper as sensitive in Wyoming. 
The BLM Oregon-Washington region lists Upland Sandpiper as sensitive. 

USDOI FWSb 

status 
MBTA: Protected 
 
Bird of 
Conservation 
Concern 

Currently protected under the Migratory Bird Treaty Act. Priority for 
conservation action as a Bird of Conservation Concern. 

WGFDc status NSSU, Tier II Species of Greatest Conservation Need – Tier II (“moderate priority”); 
insufficient information available to assign a Native Species Status rank. 

Natural Heritage 
Programd status 

N/A WYNDD does not recognize Upland Sandpiper as a Species of Concern or 
a Species of Potential Concern. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Bartramia longicauda (Bechstein, 1812) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). Tringa longicauda Bechstein, 1812 is a synonym. The species is commonly referred to as 
“upland sandpiper,” and the International Ornithological Congress lists the species as Upland Sandpiper. 
There are no recognized subspecies. 
 
 

4. Range-wide information 
 
Distribution and abundance 
Upland Sandpiper breeds in the northern Great Plains, the Great Lakes region, and northwestern Canada 
and Alaska. 70 percent of the Upland sandpiper breeding range occurs in the central and northern Great 
Plains, where it spends as little as four months prior to migrating to its wintering grounds in South 
America (Houston et al. 2011; see Figure 51). The core of the breeding range runs from southern 
Saskatchewan and Alberta through the mixed-grass prairie of North Dakota, South Dakota, Nebraska, 
and Kansas (Dechant et al. 2002). Upland sandpiper has a limited distribution west of the Rockies 
(Vickery et al. 2010). The core of the winter range lies in the Argentine and Uruguayan pampas. During 
migration, Upland Sandpipers can wander as far as Europe and Pacific islands (Houston et al. 2011). 
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Figure 51: Range of Upland Sandpiper (BirdLife International and Handbook of the Birds of the World 2018). 

 
Habitat and life history 
Upland Sandpiper is a terrestrial, obligate grassland species characterized by cryptic coloration and 
ground nesting habits (Houston et al. 2011). Upland Sandpiper generally uses dry grasslands with 
moderate grass cover, little woody vegetation, and little bare ground (Dechant et al. 2002, Vickery et al. 
2010). Within these grasslands, Upland Sandpiper prefers the presence of a mosaic of habitat types to 
meet the needs of different parts of its lifecycle (Sandercock et al. 2015). The species needs three 
distinct habitat conditions to complete its life cycle: perches and low vegetation, which provide clear 
lines of sight, are needed for courtship; taller vegetation is needed during the nesting stage to provide 
cover; and lower vegetation is needed for brood rearing (Houston et al. 2011). In general, areas of 
dense, tall grass cover are used for nesting while more open areas containing short-stature vegetation 
are used for foraging (Houston et al. 2011, Sandercock et al. 2015). In areas of taller vegetation, 
overgrazed pastures and burned areas have been known to provide the vegetation characteristics 
suitable for foraging habitat (Dorio 1977, Ahlering and Merkord 2016, Hovick et al. 2017). Migratory 
stopover habitat can include cultivated fields, mowed hayfields, and pastures (Vickery et al. 2010). In 
Wyoming, Upland Sandpiper can be found primarily in mixed-grass prairie in the eastern portion of the 
state (Faulkner 2010). In one study in southcentral Canada and the northcentral United States, 
graminoids, especially Kentucky bluegrass (Poa pratensis), smooth brome (Bromus inermis), needle and 
thread (Hesperostipa comata), and quackgrass (Agropyron repens), were dominant at 83 percent of 588 
nest sites with forbs and shrubs as the major vegetation component of the remainder (Kantrud and 
Higgins 1992). 
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Upland Sandpipers prefer to forage in short-stature vegetation where they visually search for 
invertebrates and, to a lesser degree, seeds (McAtee and Beal 1912, Dechant et al. 2002). Grasshoppers 
are a key prey item and may drive habitat selection (Mong 2005). Upland Sandpipers are ground nesters 
and use both native and cultivated vegetation throughout their breeding range (Dechant et al. 2002). 
Nesting is usually initiated in May, with eggs hatching as late as July; nests consist of a shallow scrape on 
the ground that is lined with vegetation. One brood is produced each season (Houston et al. 2011). 
Young are precocial and active, pursuing their own food within a week of hatching with broods moving 
to more open habitat after hatching (Buss 1951). In Wisconsin, Ailes (1980) found that 69 percent of 
family unit observations occurred in heavily grazed pastures with short-statured vegetation less than ten 
centimeters tall. Upland Sandpiper is sensitive to reductions in grassland patch size (Ribic et al. 2009). 
Individual nesting territories are relatively large, measured at approximately 20 acres in some parts of 
the range, but are not discrete (Vickery et al. 1994, Houston et al. 2011). Because the foraging habitat 
differs from the nesting habitat, the breeding territory can be much larger, and Upland Sandpiper have 
been found to be rare in patches less than approximately 125 acres in Maine and less than 
approximately 50 acres in Illinois (Vickery et al. 1994). 
 
Population trends and threats 
Previously, U.S. Geological Survey North American Breeding Bird Surveys (BBS) found that Upland 
Sandpiper populations were declining across portions of the United States and Canada (Sauer et al. 
2008, Andres 2009). As a result, the species has been listed with priority conservation status in at least 
22 states and provinces (Houston et al. 2011). More recent data, however, show that populations have 
increased (Andres et al. 2012, BirdLife International 2016). BBS survey data from 2005 to 2015 show a 
statistically significant survey-wide estimated population increase of 1.5 percent per year (Sauer et al. 
2017). Comparing 1966 to 2015 and taking into account recent upward trends, BBS data show that 
population numbers in 2015 were very similar to those 50 years ago (non-significant trend). As a result 
of these recent increases in abundance, both the International Union for Conservation of Nature (IUCN) 
and the U.S. Shorebird Conservation Plan Partnership have ranked Upland Sandpiper as a species of 
least concern (Birdlife International 2016, U.S. Shorebird Conservation Plan Partnership 2016). In 
Wyoming, BBS data show a steady population increase of approximately five percent annually from 
1968 to 2015, though the species is detected infrequently in the state and the estimates are based on 
relatively few observations. Wyoming populations are also small enough that these increases have had 
little effect on continental indices. 
 
The original reason for the species’ large population decline was sport hunting in the late 1800s and 
early 1900s (Ailes 1980, Houston 1999). Conversion of its breeding habitat to agricultural cropland (e.g., 
row-cropping) was also a primary factor influencing the species’ previous decline (Houston et al. 2011). 
Conversion to agriculture can result in a reduction in the heterogeneity of grassland, especially with 
interruptions to historical grazing and fire regimes. In addition, some reduction in patch size could result 
with the introduction of any woody vegetation, such as wind breaks. 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
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Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe; this transitional landscape is the range limit for many grassland and 
sagebrush bird species (Duchardt et al. 2018). The topography ranges from flat plains to steep, but low 
hills and occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-
needlegrass association (USDA Forest Service 2015). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Upland Sandpiper uses the TBNG as breeding habitat from late April or early May through early August. 
The species is well-established on the TBNG, and several hundred observations are recorded in the local 
Forest Service survey dataset, the Forest Service’s Enterprise Data Warehouse, the Wyoming Natural 
Diversity Database, and the citizen science birding database, eBird (https://ebird.org/; see Sullivan et al. 
2009). Observations have occurred across the plan area (see Figure 52). The TBNG lies at the edge of the 
species’ range and the species is less common on the TBNG than many of its avian grassland associates. 
Avian surveys on a portion of the TBNG by the Thunder Basin Research Initiative, a collaborative 
research project among the University of Wyoming, the Thunder Basin Grassland Prairie Ecosystem 
Association, the United States Department of Agriculture Agricultural Research Service, and the Forest 
Service, showed that relative abundance of Upland Sandpiper ranged from 0.07 percent to 0.4 percent 
during the years 2015 to 2017 (Duchardt et al. 2016a, 2016b, 2017). 
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Figure 52: Upland Sandpiper observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data Warehouse, 
the Wyoming Natural Diversity Database, and the eBird Basic Dataset (https://ebird.org/data/download). Note that some areas 
of the map may not have been surveyed, and the map may not show the full distribution of the species on the Thunder Basin 
National Grassland. Note that Management Area 3.63 as shown on the map includes Management Area 2.1 Cheyenne River 
Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
The Thunder Basin Research Initiative has studied Upland Sandpiper habitat associations on the TBNG. 
In avian surveys associated with the project, Upland Sandpipers occurred near edges of disturbed areas, 
including prairie dog colonies and fire (Duchardt et al. 2017). This finding is consistent with research 
from other mixed-grass and tallgrass portions of the range that shows Upland Sandpiper use of both 
disturbed and undisturbed areas (Ahlering and Merkord 2016, Hovick et al. 2017, Geaumont et al. 2019). 
This body of research indicates that Upland Sandpiper depends on a mosaic of vegetation structure 
within a grassland (Sandercock et al. 2015). On the TBNG, variation in vegetation structure across the 
grassland can result from the regular occurrence of fire and herbivory, which can include grazing, 
browsing, and clipping by both domestic livestock and native wildlife such as black-tailed prairie dogs 
and ungulates. 
 
 

5.3 Current status of habitat in the plan area 
 
Because Upland Sandpiper depends on a mosaic of grassland vegetation structure, grazing and fire 
regimes determine the current and long-term status of different vegetation types on the grassland. 
Overall, grazing by domestic livestock is the most common disturbance, while fire and grazing by native 
wildlife are less common.  
 
All federal parcels on the TBNG are permitted for cattle grazing throughout the year, with fairly 
consistent stocking rates across years, determined by the production potential of each pasture. The 
extent of prairie dog colonies on the TBNG, on the other hand, fluctuates from year-to-year as a result of 
management activities, epizootic outbreaks of sylvatic plague (Yersinia pestis), and natural growth and 
shrinking caused by population pressure and resource availability within colonies. The Forest Service has 
monitored colony area on the TBNG annually since 2001. Outbreaks of plague have occurred three times 
since 2001, dramatically reducing the total area of active colonies each time. The most recent outbreak, 
in 2017, reduced the total extent of active colonies by almost 99 percent. In the vicinity of Management 
Area 3.63, colonies dropped from nearly 76,000 acres to just over 1,000 acres from 2017 to 2018. 
 
Most fires on the TBNG occur in July and August, after the wetter late-spring months. These fires burn 
primarily in grass and sagebrush fuel types, with some fires occurring in ponderosa pine stands on 
ridgetops. Fires in grass and sagebrush are generally flashy and wind-driven. Ignition usually occurs 
during dry thunderstorm events, as a result of human activity, or due to sparks created by the railroad. 
The TBNG and nearby state and private lands have experienced an average of 22 fire starts per year 
since 2001, burning an average of approximately 3,050 acres per year across the landscape. The 
maximum acreage burned on the TBNG in any one year since 2001 was 4,259, in 2010. In addition to 
wildfires, the Forest Service conducted an average of approximately 356 acres of prescribed burning in 
priority grassland habitat between 2009 and 2015 to improve habitat for black-tailed prairie dog and 
Mountain Plover (Charadrius montanus); the Forest Service has stopped implementing prescribed burns 
since that time. 
 
 

5.4 Projected status of habitat in the plan area 
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Cattle grazing will likely continue across the grassland at or below permitted levels. Prairie dog habitat 
fluctuates from year to year and is affected by variables including weather, climate, and disease 
prevalence.  Since the introduction of sylvatic plague to the TBNG in 2001, prairie dog colonies have 
experienced very large swings in extent. Though it is difficult to predict the magnitude of maximum and 
minimum colony extent on the TBNG, the plague cycle might be expected to regularly continue at 
varying magnitudes. In addition, management of prairie dog colonies is variable and subject to change as 
a result of the plan amendment. 
 
Fire will also continue to occur on the landscape. The Forest Service engages all fire starts on the TBNG 
with initial attack suppression due to the proximity of state and private lands to all areas of the TBNG, 
but it is likely that several thousand acres will continue to burn annually because many fires escape or 
preempt suppression efforts. Climate change models for the mixed-grass prairie ecotones at the 
western edge of the Northern Great Plains in Wyoming and Montana project higher temperatures and 
increased extreme weather events, which will have uncertain effects on fire regimes in the region 
(Conant et al. 2018). 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
There are currently few threats to Upland Sandpiper on the TBNG. The primary threat for Upland 
sandpiper identified in the literature is conversion of grassland habitat for agricultural purposes 
including row crop agriculture and livestock grazing, which tends to result in the interruption of 
historical fire and native grazing regimes (Houston et al. 2011). Reducing the frequency of fire and the 
intensity of grazing can homogenize grass structure and composition across the landscape, resulting in 
poor habitat conditions for Upland Sandpiper (Sandercock et al. 2015). Interruption of fire regimes can 
also result in woody encroachment on grasslands, likely reducing the availability of open grassland 
conditions for rearing young and foraging. Fire suppression on the TBNG over the course of the 20th 
century resulted in the expansion of areas with high sagebrush canopy cover (Haufler et al. 2008). Both 
grazing and fire regimes, excluding herbivory resulting from prairie dog colony occupation, are stable on 
the TBNG. Upland Sandpipers do not likely rely on prairie dog colonies for short-vegetation foraging 
habitat, because they have been observed readily using areas both on and off prairie dog colonies on 
the TBNG and in other mixed-grass prairie locations (Duchardt et al. 2017, Geaumont et al. 2019). 
Because Upland Sandpipers inhabit prairie dog colonies, they sometimes could be shot in prairie dog 
colonies that are open for recreational shooting of prairie dogs, despite explicit take prohibitions under 
the Migratory Bird Treaty Act (16 USC 703(a)). No research has examined the effects of oil and gas well 
or coal mine development on Upland Sandpiper. Little research has examined the effects of insecticides, 
but those studies have found minimal effect (Strum et al. 2010). Upland Sandpiper is not identified as 
threatened by climate change in the Audubon Birds and Climate Report (Langham et al. 2015). 
 
 

6. Information gaps and limitations 
 
Unit specific information on population trends, demographics, and threats is unavailable and would help 
to inform management of Upland Sandpiper on the TBNG. In particular, further research regarding the 
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types of edge habitat and disturbed sites most useful to Upland Sandpiper would improve 
understanding of the species and potential threats to its persistence in different parts of its range.  
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 57 summarize the condition of indicators that may be used to evaluate 
persistence of the Upland Sandpiper in the plan area.  
 
Table 57: Indicators of the potential for Upland Sandpiper to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan 
area 

Yes – Several observation records from 2018 in various databases 

Potential to be affected by 
the Plan Amendment 

Yes – Not dependent on prairie dog colonies, but likely often uses them for 
foraging habitat and may benefit from the expansion of prairie dog colonies; 
could infrequently be shot on prairie dog colonies open to recreational shooting 

Declining trends in 
population or habitat 

Insufficient information – Local population data is insufficient to indicate trends; 
no reported losses in habitat in the plan area 

Restricted range No – Species is widespread in the plan area, and no recent range contractions 
have been reported 

Low population numbers 
or restricted ecological 
conditions 

No – TBNG is at range edge, and relative abundance is low, but current data 
suggest the species is stable and widespread range-wide 

Significant threats No – Land-use conversion is major range-wide threat, but is not a threat on the 
TBNG 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Management actions that enhance a mosaic of vegetative structural conditions in grasslands would 
support the species’ differing nesting, brood rearing, and foraging habitat needs. These include open 
areas with shorter grasses and denser areas with taller grasses. Appropriate habitat heterogeneity can 
be achieved through promotion of natural disturbances on the landscape, including fire and grazing by 
native herbivores such as ungulates and prairie dogs. Management actions that integrate a mosaic of 
prescribed burns into large areas of contiguous grasslands could be beneficial (Mong 2005). Prescribed 
burning, plowing, and mowing could be planned outside the nesting season (Dechant et al. 2002). 
Grazing practices that use moderate grazing intensity and rotation can maximize grass height and 
densities and optimize nesting habitat (Buss and Hawkins 1939). Preserving grassland in large patches 
would benefit Upland sandpiper by reducing the interface with woody vegetation, potentially decreasing 
nest depredation (Herkert et al. 1993, Vickery et al. 1994, Bolster 1990). 
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Insects 
 
 

Monarch butterfly – Danaus plexippus plexippus 

 
1. Introduction 
 
Monarch butterfly can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for monarch butterfly. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on the Thunder Basin National Grassland 
(TBNG). The available information indicates that the plan amendment does not have the potential to 
cause substantial adverse impacts to or substantially lessen protections for monarch butterfly. 
 
Monarch butterfly is a large-winged insect that ranges across most temperate regions of the world. 
Monarchs metamorphose through a four-stage life cycle, including egg, larva, chrysalis, and adult. 
Monarchs are dependent on milkweed species of the family Asclepiadoideae for egg and larval stages. 
The North American subspecies of monarch is migratory and has experienced large population declines 
relative to non-migratory monarchs across much of the rest of the species’ range. Loss of milkweed in 
the breeding range and mature forest in the overwintering range have contributed to decreased 
abundance. Because of these observed declines, the North American subspecies is currently under 
review for federal protection in the United States under the Endangered Species Act. 
 
Monarchs are infrequent migrants and breeders on the TBNG. Milkweed is generally limited to riparian 
areas and floodplains in the region. Existing management direction on the TBNG provides for the 
conservation of flowering plants for pollinators and riparian areas. Milkweed occurrence has no direct 
relationship with prairie dog colonies.  
 
 

2. Status   
 
Table 58 summarizes the current status of monarch butterfly by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 58: Current status of monarch butterfly by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5T3 Species is Apparently Secure – At fairly low risk of extinction range-wide. 
Populations in many places across the range of the species where it is not 
strongly migratory or nonnative remain apparently stable such that the species 
is not in immediate danger of extinction. However, in most of North America 
the migratory monarch is no longer considered secure due to its severe, recent 
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decline of roughly 90 percent. Loss of genetic diversity, especially as related to 
migration, is a concern. If native North American populations still represent 
most of the global total, then a decline of more than 50% has probably already 
happened in less than a decade. It is not clear how secure the species is over 
the long term. There is no monitoring of most of the introduced populations, 
except in Australia where declines have been noted, but there are also no 
known threats to these populations. Very little information exists on native 
populations in Central and South America. 
 
Subspecies D. p. plexippus is Vulnerable – At moderate risk of extinction range-
wide. May be secure for now in parts of its non-native range, and possibly also 
in southern Florida for the short term. Likely common and secure in Hawaii. Not 
imminently threatened globally but has become vulnerable. The widely 
dispersed, non-native populations assure that D. p. plexippus would likely 
persist in the short term outside of North America if all native populations were 
lost. Recent genetic research has determined that these nonmigratory, 
nonnative populations are genetically distinct from the native North American 
migratory populations. 

NatureServe 
Wyoming state 
rank 

SNA Not Applicable – A conservation status rank is not applicable because the 
species or ecosystem is not a suitable target for conservation activities in 
Wyoming. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends in 
population numbers or density; or significant current or predicted downward 
trends in habitat capability that would reduce the species’ existing distribution. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize monarch butterfly as sensitive in Wyoming. The 
Arizona, Nevada, and New Mexico regions list the species as sensitive. 

USDOI FWSb 

status 
ESA: 
Under 
Review 

In 2014, petitioned to list the monarch butterfly as threatened under the 
Endangered Species Act. Positive 90-day finding showed that listing may be 
warranted (79 FR 78775-78778). Species status assessment is ongoing. Listing 
decision due December 2020. 

WGFDc status N/A Species of Greatest Conservation need status does not apply to insects. 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level due to 
rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Danaus plexippus plexippus (Linnaeus, 1758) is the accepted name by the Integrated Taxonomic 
Information System (ITIS). The species is commonly known as “monarch butterfly” or “monarch.” D. p. 
plexippus is the nominate subspecies of the species Danaus plexippus (Linnaeus, 1758), also commonly 
known as “monarch butterfly” or “monarch,” which occurs across North America, South America, 
Australia, several Pacific islands, and parts of Africa, Asia, and Europe (Jepsen et al. 2015). D. p. plexippus 
is the typical North American monarch. Most populations of D. p. plexippus are migratory, and some 
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evidence indicates that the migratory population is genetically distinct from the non-migratory 
populations in southern Florida despite regular influx of migrants into this population most years (Zhan 
et al. 2014); however, ITIS considers these and all others in North America part of D. p. plexippus. 
Taxonomic separation of eastern and western populations of D. p. plexippus is not warranted based on 
current genetic information (Lyons et al. 2012).  
 
 

4. Range-wide information 
 
Distribution, abundance, and population trends and threats 
The North American populations of monarch butterfly are migratory. Essential overwintering areas for 
North American populations are limited to a few dozen places in coastal California and the mountains of 
central Mexico. The summer range includes much of the conterminous United States and the southern 
Canada where milkweeds (family Asclepiadoideae) occur. Populations to the west and east of the Rocky 
Mountains tend to have different migratory patterns, with all of the eastern population overwintering in 
central Mexico, while much of the western population overwinters in coastal California. The 
overwintering population in Mexico is far larger than those in coastal California (Jepsen et al. 2015). 
 
As a species, the world-wide monarch population is seemingly stable, but the migratory North American 
subspecies D. p. plexippus has experienced substantial declines (Pelton et al. 2018). The eastern 
population’s primary breeding range is the Midwest United States, where milkweed abundance has 
declined precipitously with increased use of herbicides in industrial agriculture and mowing and 
afforestation of field edges and roadsides (Zaya et al. 2017). The western population has experienced a 
somewhat slower, but still substantial, rate of decline due to decreased milkweed abundance because of 
herbicide use, roadside maintenance, and drought. At overwintering sites in Mexico, logging greatly 
reduced habitat availability in the second half of the 20th century, and illegal logging likely continues. In 
California, urban development has encroached on overwintering sites. At all wintering sites, increased 
incidence of severe winter storms with climate change can cause large-scale mortality events (Jepsen et 
al. 2015). No specific population trends have been documented for Wyoming. 
 
Like many insect species, monarch populations are heavily affected by disease and predation, both of 
which are normal and natural phenomena throughout the life cycle of an insect. However, disease and 
predation can become problematic when exacerbated by other factors such as habitat loss and 
degradation, which reduce the population’s ability to rebound from losses (Bradley and Altizer 2005). 
One of the main diseases of concern for monarchs is the protozoan parasite Ophryocystis elektroscirrha 
(Altizer and Oberhauser 1999), and transmission of this parasite may be increased when multiple 
monarchs are forced to use the same milkweed patches due to limited habitat availability (Bartel et al. 
2011). 
 
Habitat 
Breeding areas occur where milkweeds grow in North America. Milkweeds can occur in native prairie, 
riparian areas, deserts, woodlands, rangelands, cultivated fields, and roadsides. East of the Rocky 
Mountains, monarchs often use Asclepias syriaca (“common milkweed”), A. asperula ssp. capricornu 
(“antelopehorns”), A. viridis (“green antelopehorn”), and A. humistrata (“pinewoods milkweed”). 
Commonly used milkweed species in the western United States include A. fascicularis (“Mexican 
whorled milkweed”) and A. speciosa (“showy milkweed”). Wintering areas are restricted to high 
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altitude, mature oyamel fir (Abies religiosa) forests in central Mexico and conifer or eucalyptus 
(Eucalyptus spp.) groves in coastal California where trees provide thermal regulation and cover from 
winter storms (Jepsen et al. 2015). 
 
Life history 
The monarch, as with all moths and butterflies, undergoes complete metamorphosis comprised of four 
stages: egg, larva (caterpillar), pupa (chrysalis), and adult. The full transformation lasts approximately 
one month, but is highly temperature-dependent, with cooler temperatures resulting in slower 
development. Female monarchs lay their eggs singly on the underside of young leaves or flower buds of 
milkweeds. The eggs take three to five days to develop, at which point the caterpillars hatch and 
immediately begin feeding on milkweed leaves. Milkweeds provide energy and protective cardenolides, 
toxic compounds that render the caterpillars unpalatable to many predators. Caterpillars go through five 
development stages (instars) which can take between nine and 14 days. Fifth instar caterpillars form a 
chrysalis, which may attach to milkweed, surrounding vegetation, or other structures. The pupal stage 
lasts an average of approximately 10 days. To end metamorphosis, the adult emerges from the chrysalis 
(WAFWA 2019). 
 
Adult monarchs migrate to overwintering sites during the fall, arriving between September and 
December. During the spring, they travel northward to breed. The northward migrating adults generally 
breed in the southernmost portions of the breeding range during the spring. Offspring that emerge after 
this first breeding cycle then migrate farther north to immediately begin breeding. Their offspring, in 
turn, emerge and breed farther north, and this breeding relay continues until the fall, when the entire 
breeding range has been occupied. Adult monarchs live approximately two to six weeks during the 
breeding season, while migrating and overwintering monarchs live six to nine months to survive the 
winter (Jepsen et al. 2015). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
 

5.1 Demographics, habitat needs, and habitat conditions in the plan area 
 
Monarchs are uncommon on the TBNG and in the northwest Great Plains more generally. Monarch 
observation records on the TBNG include an observation as recent as 2015, and the citizen science 
monarch monitoring database Western Monarch Milkweed Mapper 
(https://www.monarchmilkweedmapper.org) shows several sightings in northeast Wyoming since 2010. 
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Monarchs breeding on the TBNG are part of the eastern North American population and migrate to 
central Mexico in the winter. Breeding likely occurs during the summer. 
 
No research has examined monarch butterfly habitat and life history specific to the TBNG. Suitable 
milkweed species for larval development on the TBNG include Asclepias speciosa and A. viridiflora 
(“green comet milkweed”). On the TBNG, these species have typically been observed in riparian areas, 
especially along the Cheyenne River in the central portion of the plan area. A. speciosa often establishes 
in disturbed areas or bare ground. 
 
While milkweed is important for larval development, adult monarchs are floral generalists and have 
been observed foraging on nectar of a wide variety of flowering plants (Dumroese et al. 2016). As a 
result, general diversity of native vegetation is important for supporting monarchs on the TBNG. Existing 
management direction for the TBNG stipulates the protection of larval host and nectar providing plant 
species (USDA Forest Service 2002). 
 
 

5.2 Key risk factors and threats to the species in the plan area 
 
Habitat Loss – The loss of milkweed is an important driver of the decline in the monarch population east 
of the Rocky Mountains (Saunders et al. 2017, Thogmartin et al. 2017, Zaya et al. 2017). Disturbances 
that result in loss of milkweed on the TBNG would impact the availability of milkweed for monarch. 
Many surface disturbances, however, including road building or oil and gas well development may 
create peripheral conditions beneficial for milkweed establishment. 
 
Herbicide and insecticide use – Herbicide use could result in the continued loss of milkweed. Many 
commonly used insecticides are broad spectrum, thus able kill or otherwise harm a variety of insects, 
including adult and juvenile butterflies. Because monarchs migrate large distances across a diverse 
landscape, they can be exposed to insecticides as they move through or visit agricultural, residential, 
and natural areas (Pelton et al. 2018). While the insecticide deltamethrin is regularly used for flea 
control on prairie dog colonies on the TBNG, the potential effects to monarchs are largely unknown 
(Olaya-Arenas and Kaplan 2019), and deltamethrin use for flea control is generally limited to use within 
prairie dog burrows. Other insecticides including carbaryl, diflubenzuron, and malathion may be used for 
grasshopper control on the TBNG, with potentially deleterious effects on monarchs present during use 
of the chemicals (Pelton et al. 2018). The last insecticide treatment for grasshopper control on the TBNG 
occurred in 2011. 
 
Weather, climate, and climate change – Projections of future climatic conditions for the northern Great 
Plains show likely increased temperatures and greater incidence of extreme weather events, with 
uncertain overall precipitation rates (Conant et al. 2018). If climate change were to increase the 
frequency of drought on the TBNG, the quality and abundance of milkweed would likely decline. 
 
 

6. Information gaps and limitations 
 
The basics of monarch biology and migration are well known, although some of the details regarding the 
western North American population may still need resolution. The primary research needs appear to be 
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improved understanding of the impacts of climate change and habitat loss mitigation techniques. In 
addition, no research has studied the habitat of or threats to this species on the TBNG in particular. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 59 summarize the condition of indicators that may be used to evaluate 
persistence of monarch butterfly in the plan area.  
 
Table 59: Indicators of the potential for monarch butterfly to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – TBNG lies within monarch migration and breeding range 

Established or becoming 
established in the plan area 

Insufficient information – Monarchs are very infrequently observed on the 
TBNG 

Potential to be affected by the 
Plan Amendment 

No – Milkweed occurrence has no apparent relationship with prairie dog 
colonies on the TBNG 

Declining trends in population or 
habitat 

Insufficient information – Insufficient population data to determine trends 
on the TBNG 

Restricted range No – Milkweed can establish in a variety of habitats on the TBNG 

Low population numbers or 
restricted ecological conditions 

Insufficient information – Insufficient population data to determine 
current abundance on the TBNG relative to historic abundance 

Significant threats No – No extensive loss of milkweed has been observed on the TBNG; 
insecticide use may pose some threats, but effects have not been 
observed  

 
 

8. Suggested management actions to support the key ecological conditions 
 
Existing management direction to increase or maintain a diversity of flowering plants for pollinators and 
protect native plant ecosystems in general, such as sagebrush should serve to maintain or enhance 
monarch habitat on the TBNG (Gilgert and Vaughan 2011, Bates et al. 2016, Dumroese et al. 2016). 
 
There is limited research investigating the potential benefits or detriments of prescribed fire for 
monarch butterflies and their breeding habitat. Response of adult monarchs has been reported to be 
positively correlated with the post-fire availability of nectar resources, with significantly more monarchs 
nectaring or using burned areas compared to unburned areas, especially one year after a fire (Vogel et 
al. 2007, Moranz et al. 2012). 
 
 

9. Best available scientific information considered 
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on the fitness of monarch butterflies (Danaus plexippus). Journal of Invertebrate Pathology 
74:76–88. 

 



Insects – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  333 
 

Bartel, R. A., K. S. Oberhauser, J. C. De Roode, and S. M. Altizer. 2011. Monarch butterfly migration and 
parasite transmission in eastern North America. Ecology 92:342–351. 

 
Bates, J. D., K. W. Davies, A. Hulet, R. F. Miller, and B. Roundy. 2016. Sage grouse groceries: forb 

response to pinyon-juniper treatments. Rangeland Ecology and Management 70:106–115. 
 
Bradley, C. A., and S. Altizer. 2005. Parasites hinder monarch butterfly flight: implications for disease 

spread in migratory hosts. Ecology Letters 8:290–300. 
 
Conant, R. T., D. Kluck, M. Anderson, A. Badger, B. M. Boustead, J. Derner, L. Farris, M. Hayes, B. Livneh, 

S. McNeeley, D. Peck, M. Shulski, and V. Small. 2018. Northern Great Plains. In: (Reidmiller, D. R., 
C. W. Avery, D. R. Easterling, K. E. Kunkel, K. L. M. Lewis, T. K. Maycock, and B. C. Stewart [Eds.]), 
Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, 
Volume II. Washington, DC, USA: U.S. Global Change Research Program. pp. 941–986. 
https://doi.org/10.7930/NCA4.2018.CH22 

 
Dumroese, R. K., T. Luna, J. R. Pinto, and T. D. Landis. 2016. Forbs: foundation for restoration of monarch 

butterflies, other pollinators, and greater sage-grouse in the Western United States. Natural 
Areas Journal 36:499–511. 

 
Gilgert, W., and M. Vaughan. 2011. The value of pollinators and pollinator habitat to rangelands: 

connections among pollinators, insects, plant communities, fish, and wildlife. Rangelands 33:14–
19. 

 
Jepsen, S., D. F. Schweitzer, B. Young, N. Sears, M. Ormes, and S. H. Black. 2015. Conservation status and 

ecology of the monarch butterfly in the United States. Arlington, VA, USA: NatureServe. 
Portland, OR, USA: The Xerces Society for Invertebrate Conservation. 36 pp. 

 
Lyons, J. I., A. A. Pierce, S. M. Barribeau, E. D. Sternberg, A. J. Mongue, and J. C. de Roode. 2012. Lack of 

genetic differentiation between monarch butterflies with divergent migration destinations. 
Molecular Ecology 21:3433-3444. http://doi.wiley.com/10.1111/j.1365-294X.2012.05613.x 

 
Moranz, R. A., D. M. Debinski, D. A. McGranahan, D. M. Engle, and J. R. Miller. 2012. Untangling the 

effects of fire, grazing, and land-use legacies on grassland butterfly communities. Biodiversity 
and Conservation 21:2719–2746. 

 
Olaya-Arenas, P., and I. Kaplan. 2019. Quantifying pesticide exposure risk for monarch caterpillars on 

milkweeds bordering agricultural land. Frontiers in Ecology and Evolution 7:223. 
https://doi.org/10.3389/fevo.2019.00223 

 
Pelton, E, S. McKnight, C. Fallon, A. Code, J. Hopwood, S. Hoyle, S. Jepsen, and S. H. Black. 2018. 

Managing for monarchs in the West: best management practices for conserving the monarch 
butterfly and its habitat. Portland, OR, USA: The Xerces Society for Invertebrate Conservation. vi 
+ 106 pp. 

 



Insects – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  334 
 

Saunders, S. P., L. Ries, K. S. Oberhauser, W. E. Thogmartin, and E. F. Zipkin. 2017. Local and cross-
seasonal associations of climate and land use with abundance of monarch butterflies Danaus 
plexippus. Ecography 41:278–290. 

 
Thogmartin, W. E., R. Wiederholt, K. Oberhauser, R. G. Drum, J. E. Diffendorfer, S. Altizer, O. R. Taylor, J. 

Pleasants, D. Semmens, B. Semmens, and R. Erickson. 2017. Monarch butterfly population 
decline in North America: identifying the threatening processes. Royal Society Open Science 
4:170760. https://doi.org/10.1098/rsos.170760 

 
USDA Forest Service. 2002. Final environmental impact statement and land and resource management 

plan revision record of decision: Thunder Basin National Grassland. Laramie, WY, USA: Medicine 
Bow-Routt National Forests and Thunder Basin National Grassland. 54 pp. 

 
USDA Forest Service. 2015. Black-tailed prairie dog conservation assessment and management strategy 

for the Thunder Basin National Grassland. Laramie, WY, USA: Medicine Bow-Routt National 
Forests and Thunder Basin National Grassland. 74 pp. 

 
Vogel, J. A., D. M. Debinski, R. R. Koford, and J. R. Miller. 2007. Butterfly responses to prairie restoration 

through fire and grazing. Biological Conservation 140:78–90. 
 
Western Association of Fish and Wildlife Agencies (WAFWA). 2019. Western monarch butterfly 

conservation plan, 2019–2069. Version 1.0. Western Association of Fish and Wildlife Agencies 
Western Monarch Working Group. 144 pp. 

 
Zaya, D. N., I. S. Pearse, and G. Spyreas. 2017. Long-term trends in Midwestern milkweed abundances 

and their relevance to monarch butterfly declines. Bioscience 67:343–356. 
 
Zhan, S., W. Zhang, K. Niitepõld, J. Hsu, J. Fernández Haeger, M. P. Zalucki, S. Altizer, J. C. de Roode, S. M. 

Reppert, and M. R. Kronforst. 2014. The genetics of monarch butterfly migration and warning 
colouration. Nature 514:317-321. https://doi.org/10.1038/nature13812 

 



Mammals – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  335 
 

 

Mammals 

 
Black-tailed prairie dog – Cynomys ludovicianus 
 
1. Introduction 

 
Black-tailed prairie dog can be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the 
best available scientific information to evaluate whether the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for black-tailed 
prairie dog. The intent of the amendment is to modify direction for conservation of short-stature 
grasslands and management of black-tailed prairie dog on the Thunder Basin National Grassland (TBNG). 
The available information indicates that the plan amendment has the potential to cause substantial 
adverse impacts to or substantially lessen protections for black-tailed prairie dog, because the 
amendment will address control of the distribution, size, and expansion of active black-tailed prairie dog 
colonies. 
 
Black-tailed prairie dog is a colonial, burrowing rodent that ranges from southern Canada to northern 
Mexico along the western reaches of the Great Plains. Black-tailed prairie dogs are highly dependent on 
line-of-sight predator detection and intraspecific warning calls, and as a result, they prefer to occupy flat 
upland sites with low or recently disturbed vegetation. Within and around colonies, prairie dogs create 
and perpetuate their preferred habitat conditions by clipping vegetation to short and sometimes 
denuded conditions. Such habitat modification has created an extreme habitat niche to which several 
other species have evolved dependencies, including grassland birds that rely on the burrows and 
shortgrass and predators that use prairie dogs as a prey base. Prairie dog colonies are dynamic, social 
communities containing territorial, within-colony family groups called coteries. Inter-colony and inter-
coterie migration is common among prairie dogs, and colony connectivity is critical to maintenance of 
genetic diversity in prairie dog populations. Colonies are somewhat fluid on the landscape, commonly 
growing and declining in response to population pressure, predation, and extreme weather or climatic 
events.  
 
Black-tailed prairie dog has experienced dramatic population declines over the course of the 20th 
century as a result of broad-scale eradication efforts by humans and the introduction of the sylvatic 
plague, an epizootic disease in prairie dogs. Prairie dogs are herbivorous and tend to reduce the 
availability of grass forage for livestock, and ranchers have engaged in eradication campaigns since Euro-
American settlement of the Great Plains. After reducing prairie dog populations to an extreme low, 
landscape-scale poisoning efforts abated somewhat in the 1970s with the imposition of federal 
protections for the black-footed ferret (Mustela nigripes), an obligate prairie dog predator. Despite this 
abatement, prairie dog populations faced the additional threat of the non-native sylvatic plague, which 
has spread throughout the black-tailed prairie dog range and is persistent within colonies, causing 
periodic epizootics. Plague and poisoning continue today and have resulted in a highly reduced and 
fragmented black-tailed prairie dog population across its range, with some cases of local extirpation.  
 



Mammals – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  336 
 

Despite the severity of these threats and the associated precipitous population declines, colonies are 
highly resilient to complete eradication. Some individuals can survive plague epizootics, allowing for 
later colony recovery, and complete eradication by rodenticides occurs only after systematic, annual use 
in an area. Following an epizootic or poisoning, prairie dogs can reproduce and recover relatively 
quickly. For this reason, in 2004 and 2009, the U.S. Fish and Wildlife Service found black-tailed prairie 
dog not in imminent danger of extinction or becoming at risk of extinction and not warranting federal 
protections under the Endangered Species Act.  
 
On the TBNG, prairie dog colonies have experienced three landscape-scale plague epizootics since 2001. 
Most recently, colonies expanded extremely rapidly during a drought before collapsing in an epizootic 
during 2017 and 2018 to historic population lows. Colony area is highly variable from year-to-year as a 
result of plague. In addition, the desire among many livestock producers to remove colonies from the 
landscape can lead to intense management of colony location and size via the use of rodenticides, 
translocation, vegetation management, and plague control. In summary, the persistence of the black-
tailed prairie dog population on the TBNG is dependent to a large degree on anthropogenic 
management and the occurrence of plague, and the plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for the species because of its influence 
over levels of rodenticide use and plague prevention activity in the plan area. 
 
 

2. Status 
 
Table 60 summarizes the current status of black-tailed prairie dog by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 60: Current status of black-tailed prairie dog by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G4 Apparently Secure – At fairly low risk of extinction range-wide. Relatively large 
range. Many occurrences and large population size (millions), but extent of 
occupied habitat and abundance have been reduced substantially from 
historical levels. Overall, threats are rated as moderate and not as serious as 
previously believed. Long-term trend outlook is one of slow decline. The 
species appears to be secure but at a greatly reduced level. 

NatureServe 
Wyoming state 
rank 

S2S3 Species status ranges from Vulnerable to Imperiled – A range rank is assigned 
due to uncertainty about the species’ status in Wyoming. At moderate to high 
risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends in 
population numbers or density; or significant current or predicted downward 
trends in habitat capability that would reduce the species’ existing distribution. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to downward 
trends that threaten the viability of the species; or population is dependent on 
ecological refugia on BLM lands that are threatened with alteration. 

USDOI FWSb 

status 
ESA: 
Formerly 
Candidate 

Petitioned for listing as a Category 2 candidate species under the Endangered 
Species Act in 1994, and found not warranted for listing as a Category 2 
candidate in 1995. Petitioned for listing as threatened in 1998 and found 
warranted for listing but precluded from development of the proposed rule for 
listing in 2000. Found warranted because of large population declines and 
imminent threats, including sylvatic plague and large-scale anthropogenic 
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eradication and control efforts throughout the species’ range (65 FR 5476-
5488). Subsequently found not warranted for listing in 2004 in response to a 
resubmitted petition because it was more widespread than previously believed 
and exhibited a high degree of resilience to extirpation after outbreaks of 
sylvatic plague, intense recreational shooting, and poisoning efforts (69 FR 
51217-51226). Petitioned for listing as threatened once again in 2007, and 
found not warranted for listing in 2009, with the reiteration that the species 
was not in immediate danger of extinction or becoming endangered because 
of its resilience to disease, recreational shooting, and control efforts (74 FR 
63343-63366). 

WGFDc status NSS4 (Cb), 
Tier II 

Species of Greatest Conservation Need – Native Species Status rank 4 (Cb: 
“stable population, severe limiting factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level due 
to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Cynomys ludovicianus (Ord, 1815) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). Synonyms include Cynomys pyrrotrichus Elliot, 1905. The species is commonly known as 
“black-tailed prairie dog” or “Arizona black-tailed prairie dog” (which also refers to a subspecies). ITIS 
recognizes two subspecies including Cynomys ludovicianus arizonensis Mearns, 1890, known as “Arizona 
black-tailed prairie dog,” and occurring in the extreme southern portion of the species’ range, and 
Cynomys ludovicianus ludovicianus (Ord, 1815), which occupies the majority of the species’ range. The 
U.S. Department of the Interior Fish and Wildlife Service (USFWS) does not recognize C. l. arizonensis as 
a distinct subspecies because of lack of genetic difference between the putative subspecies and the rest 
of the population (65 FR 5478, 74 FR 63345). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Black-tailed prairie dog is a Great Plains species, historically occurring from extreme southern 
Saskatchewan and Montana south through the western and central Great Plains to the desert grasslands 
of western Texas, New Mexico, southeastern Arizona, northeastern Sonora, and northern Chihuahua 
(Merriam 1902, Koford 1958). Range contractions and population declines have occurred since the late 
19th century. Population declines have been especially pronounced in the southwestern edge of the 
range, and the current range is restricted to the east of the Rocky Mountains (see Figure 53; versions of 
full and historic range maps may be accessed at the online Map of Life [https://mol.org/species/]). The 
species was extirpated from Arizona and southwestern New Mexico by the mid-20th century as a result 
of several decades of widespread eradication efforts (Wuerthner 1997, Hale et al. 2013). Successful 
reintroduction efforts using translocation began in southwestern New Mexico in the mid-1990s and in 
southeastern Arizona in 2008 (Truett and Savage 1998, Hale et al. 2013). Two isolated populations 
remain extant in northern Mexico, but the relict colonies in Sonora were once believed extirpated and 
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the population in Chihuahua has endured considerable declines (Avila-Flores et al. 2012, Moreno-Arzate 
et al. 2013). Within the current range, colonies are greatly reduced in area and are more fragmented 
than historical populations (Van Pelt 1999, Lomolino and Smith 2001, Knowles et al. 2002). The range-
wide colony area estimate by the USFWS is approximately 2.4 million acres, reduced from approximately 
80 to 104 million acres historically (74 FR 63347; but see Virchow and Hygnstrom 2002, Vermeire et al. 
2004). The most recent Wyoming-specific colony area estimate is approximately 230,000 acres of active 
colonies (Grenier et al. 2007), which constitutes nearly 10 percent of the USFWS range-wide colony area 
estimate (74 FR 63351). Earlier aerial surveys from 1997 and 1998 showed approximately 330,000 acres 
of black-tailed prairie dog colonies across the species’ range in Wyoming (Sidle et al. 2001). 
 
 

Figure 53: Current range of black-tailed prairie dog in the United States (U.S. Geological Survey – Gap Analysis Project 2017). 
Reintroductions of black-tailed prairie dog into portions of its historical range in southeastern Arizona are not reflected in this 
map. Note that the map does not capture small numbers of prairie dogs in southern Canada and northern Mexico. Versions of full 
and historic range maps may be accessed at the online Map of Life (https://mol.org/species/). 

 
 
Habitat, life history, and colony dynamics 
Black-tailed prairie dogs are a colonial, burrowing rodent (Hoogland 2006). They are diurnal and 
primarily forage on the leaf bases of grasses, but will eat several other types of plants found in 
grasslands (Koford 1958, Hansen and Gold 1977, Uresk 1984, Krueger 1986). Prairie dogs are highly 
social within colonies. The species is critically reliant on line-of-sight predator detection and auditory 
intraspecific communication to indicate danger. Prairie dog colonies serve as a prey base for a host of 
different avian and mammalian predators. To facilitate predator detection, prairie dogs prefer to 
colonize flat areas with short vegetation and few visual barriers, and they will clip tall vegetation, even 
when not using it for foraging (Hoogland 2006). Colonies thus cause relatively enduring changes in 
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vegetation structure, and changes in vegetation composition can occur over time (Detling 1998, 
Fahnestock et al. 2003). Colonies often have higher ratios of forbs to grasses and bare ground to 
vegetation than surrounding areas, and these ratios increase with the age of the colony (Archer et al. 
1987, Fahnestock et al. 2003). Because colonies constitute an enduring disturbance to grassland 
vegetation and large-scale creator of subterranean cover, several species, including some predators and 
breeding migratory birds, have evolved to rely on the burrows and the short-stature and bare ground 
conditions created by colonies. Black-footed ferret (Mustela nigripes) is an obligate predator, while 
Mountain Plover (Charadrius montanus) and Burrowing Owl (Athene cunicularia) are near-obligate 
dependents on the vegetative characteristics and burrows within active colonies (Kotliar et al. 1999). 
 
Black-tailed prairie dog habitat includes shortgrass and mixed-grass prairie of the Great Plains, with 
some interface with tallgrass prairie at the eastern edge of the species’ range (Osborn 1942, Bonham 
and Lerwick 1976, Coppock et al. 1983). Black-tailed prairie dogs most frequently colonize areas with 
low vegetative stature and minimal slope, including areas with past disturbance, such as burned, grazed, 
or mowed areas, and the areas surrounding range improvements (Licht and Sanchez 1993, Milne-Laux 
and Sweitzer 2006, Augustine et al. 2007, Northcott et al. 2008, Archuleta 2014). The species prefers 
fine to medium textured soils (Merriam 1902, Thorp 1949, Koford 1958), presumably because burrows 
and other structures tend to retain their shape and strength better in finer-textured soils than in coarse, 
loose soils.  
 
Colonies can vary widely in population, density, and area. Prairie dog densities vary on the order of 
fewer than five to nearly 30 individuals per acre within colonies, with average densities of approximately 
10 individuals per acre before young are born in the spring, and approximately 20 individuals per acre 
after juveniles first emerge from their burrows (Hoogland 2006). Colonies can shrink, grow, and remain 
static in response to myriad variables, including disease, weather, climate, and anthropogenic control 
(Koford 1958, King 1959, O’Meilia et al. 1982). Disease, predation, and severe forage shortages can 
cause population declines within colonies and may cause contraction of colonies (Koford 1958, Davidson 
et al. 2014), while large-scale and extremely rapid die-offs can occur as a result of epizootic sylvatic 
plague outbreaks (caused by the bacterium Yersinia pestis) and anthropogenic control efforts, such as 
poisoning (Forrest and Luchsinger 2006, Pauli et al. 2006). On the other hand, colonies expand under 
force of crowding when forage is limited within a colony; that is, a colony with high prairie dog 
population density and inadequate forage will cause individuals to seek out new territories beyond the 
edges of the active colony (Koford 1958, Garrett et al. 1982). Proximity to habitat with few visual 
barriers and good forage and soils facilitates colony expansion (Koford 1958, Milne-Laux and Sweitzer 
2006). Colonies may expand especially rapidly during drought, when forage is scarce within colonies 
(Cincotta et al. 1987, Derner et al. 2006, Archuleta 2014). Expanding colonies can grow enormously in a 
few years, increasing population size on the order of 30 to 300 percent annually (Hansen and Gold 1977, 
Collins et al. 1984, Uresk and Schenbeck 1987, Garrett and Franklin 1988, Reading et al. 1989). At low 
densities, such as after incomplete poisoning of a colony, prairie dogs increase their reproductive rates 
to quickly recolonize available empty burrows (Knowles 1986, Uresk and Schenbeck 1987, Radcliffe 
1992, Andelt 2006). In suitable habitat, colonies can grow to vast sizes, with recorded areas of nearly 
80,000 acres in the 1980s and historical estimated sizes ranging into the tens of millions of acres in the 
early 20th century (Avila-Flores et al. 2012, Schmidly and Bradley 2016). Colonies may not expand, 
however, when surrounded by topographic, hydrologic, or vegetative barriers (Koford 1958). In cases of 
high population density and low expansion potential, reproductive rates generally fall and female prairie 
dogs may engage in infanticide to regulate colony population (Hoogland 2006). 
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Intra- and intercolony dispersal is a common occurrence, creating dynamic complexes of interconnected 
prairie dog colonies and subcolony family groups, called coteries (Hoogland 2006). Dispersal occurs in 
the spring amongst solitary, healthy individuals (Hoogland 2013). Migration between colonies and 
coteries may occur for a variety of reasons, but primarily results from a lack of close kin with whom to 
cooperate for predator avoidance, burrow construction, or territory defense and a biological instinct to 
avoid incest within coteries (Garrett et al. 1982, Garrett and Franklin 1988, Hoogland 2013). Males are 
more likely to disperse, and males typically disperse farther than females (Koford 1958, Garrett and 
Franklin 1988, Hoogland 2013). Most dispersal occurs to neighboring coteries, rather than to other 
colonies. Intercolony dispersal is common, however, and individuals can travel up to six miles to reach 
another colony (Koford 1958, Knowles 1985, Milne 2004). The average intercolony dispersal distance is 
no more than one or two miles (Garrett and Franklin 1988, Roach et al. 2001, Milne 2004). Prairie dogs 
also occasionally disperse into abandoned or deceased colonies where empty burrows provide readily 
available habitat for initiation of a new colony (Knowles 1985). Intercolony dispersal improves genetic 
diversity of prairie dog populations and aids recovery of colonies that have experienced epizootic plague 
outbreaks or anthropogenic eradication efforts (Daley 1992, Roach et al. 2001, Trudeau et al. 2004). 
 
Population trends and threats 
The range-wide population of black-tailed prairie dogs declined sharply over the course of the 20th 
century. The USFWS estimated an approximately 97 to 98 percent decline in the total area of black-
tailed prairie dog colonies across their range since Euro-American settlement of the Great Plains (74 FR 
63346-63347). Range-wide population estimates and long-term trends should be viewed with some 
caution, however. Early historical estimates of prairie dog extent did not distinguish between the five 
prairie dog species (i.e. Cynomys gunnisoni, Cynomys leucurus, Cynomys ludovicianus, Cynomys 
mexicanus, Cynomys parvidens) and range from 40 to 100 million acres for the western United States in 
the early 1900s (Anderson et al. 1986, Miller et al. 1994, Luce et al. 2003). Virchow and Hygnstrom 
(2002) and Vermeire et al. (2004) emphasize the likely exaggeration of many high-end historical 
estimates. Notwithstanding the variation and accuracy of historical estimates, the black-tailed prairie 
dog population has declined substantially since the 19th century. An aggregate of statewide estimates 
between the late 1990s and mid-2000s yielded an estimate of approximately 2.4 million acres of prairie 
dog colonies (74 FR 63346-63347). Local populations are variable in size from year-to-year due to the 
volatility of threats and the potential for rapid colony expansion (Koford 1958). 
 
The primary causes of the decline in prairie dog populations have been anthropogenic control measures 
and the introduced disease, sylvatic plague. Plague has extirpated or substantially reduced black-tailed 
prairie dog populations since at least the 1940s (Cully and Williams 2001, Cully et al. 2010). Plague is 
now effectively endemic across the black-tailed prairie dog range, and plays a critical role in prairie dog 
population dynamics (Mize and Britten 2016). More detail regarding the relationship between plague 
and prairie dogs appears in the following section. Anthropogenic control efforts also contributed heavily 
to the decline in prairie dog populations. Poisoning of black-tailed prairie dogs began with Euro-
American settlement of the western Great Plains in the late 19th century, long before the introduction of 
plague. Enmity of settlers toward prairie dogs resulted from prairie dogs’ negative effects on agricultural 
productivity and their perceived degradation of the land and vegetation (Forrest and Luchsinger 2006). 
Prairie dogs and livestock tend to compete for forage on rangelands; increased colony occupation is 
negatively correlated with an area’s carrying capacity for large herbivores (Uresk and Paulson 1988, 
Vermeire et al. 2004, Derner et al. 2006, Olson et al. 2016). This enmity of ranchers toward prairie dogs 
produced local poisoning efforts that eventually evolved into state-sponsored eradication campaigns. 
States and the federal government cooperated to poison prairie dogs until the imposition of federal 
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protections to prevent the extinction of the black-footed ferret in the 1970s (Forrest and Luchsinger 
2006). Populations likely reached a nadir in the 1960s as a result of eradication campaigns and have 
somewhat recovered since that time (74 FR 63346-63347). While individual colonies could often 
rebound due to incomplete poisoning or later immigration from neighboring colonies, complete 
eradication occurred after systematic, repeated poisoning in Arizona and southwestern New Mexico 
(Oakes 2000). Current poisoning efforts on prairie dogs are typically more localized with less severe 
impacts than the coordinated, broad-scale efforts that were common prior to the 1970s (74 FR 63361). 
 
Plague and poisoning have fundamentally changed the distribution of black-tailed prairie dog across its 
range. Repeated plague outbreaks and poisoning can fragment colonies and isolate them from the 
potential dispersal range of neighboring colonies (Vanderhoof et al. 1994, Cully et al. 2010). This 
fragmentation has compounded the initial deleterious effects of population loss by resulting in lost 
genetic diversity within those isolated populations (Trudeau et al. 2004). Extreme inbreeding in isolated 
colonies could potentially result in genetic drift and eventual extinction of isolated colonies (Wilcox and 
Murphy 1985, Hoogland 2006). 
 
Additional minor threats have included urbanization, agricultural development, and recreational 
shooting. Urbanization and agricultural development have caused some habitat loss and fragmentation, 
but these threats impact a relatively small portion of the species’ range primarily along its eastern edge 
and the Colorado Front Range (74 FR 63352). Shooting of prairie dogs is a popular recreational activity, 
common on private, state, and federal lands and often drawing hunters and tourists from regions 
outside of the species’ range (Reeve and Vosburgh 2006). Shooting can create a strong localized threat 
to colonies over the short-term. Shooting decreases population densities and can eradicate very small 
colonies (Knowles 1987, Vosburgh and Irby 1998). Repeated shooting over several weeks or months 
generally causes increased vigilance among prairie dogs, resulting in less time spent foraging and 
causing deteriorated body condition and reduced reproductive output during the year following the 
shooting period (Pauli and Buskirk 2007). While colonies typically regrow after a season of shooting, 
shot colonies grow at lower rates than un-shot colonies and do not return to their previous population 
size within one year (Knowles 1987, Vosburgh 1996, Pauli and Buskirk 2007). 
 
Despite the severe and ongoing threats to black-tailed prairie dog, the species has proven highly 
resilient and has recovered slightly after the listing of the black-footed ferret caused cessation of broad-
scale, government-coordinated poisoning campaigns (Forrest and Luchsinger 2006, 74 FR 63346-63348). 
The USFWS has received several petitions to list black-tailed prairie dog as threatened since 1998. In 
2000, the USFWS initially found that the species was warranted for listing, due to apparent population 
declines and threats from poisoning, plague, shooting, and habitat loss (65 FR 5476-5488). In response, a 
wave of monitoring programs and research began. The USFWS used the new information to determine 
twice, in 2004 and 2009, that the species did not warrant listing under the Endangered Species Act 
because of its ability to rebound after poisoning, plague, and shooting; this determination indicates no 
immediacy of extinction or becoming at risk of extinction (69 FR 51217-51226, 74 FR 63343-63366). 
Decisions regarding listing of black-tailed prairie dog remain controversial. Politics have been salient in 
listing decisions because of the historical and ongoing antagonism between prairie dogs and agricultural 
producers and their governments (Manes 2006, Miller and Reading 2012). 
 
Sylvatic plague 
The primary threat to black-tailed prairie dog is the introduced disease sylvatic plague, caused by the 
bacterium Yersinia pestis. Native to Asia, Y. pestis first entered North America in California around the 
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end of the 19th century and spread eastward, hitting a current apparent range limit at the north-south 
meridian stretching from western North Dakota to western Texas (Mize and Britten 2016). Plague 
typically transmits among rodent species and to humans, in which infections are known as bubonic 
plague, via fleas (Antolin et al. 2002). Plague is now present and effectively naturalized across the range 
of black-tailed prairie dog (Mize and Britten 2016). While many rodents and other mammals can carry Y. 
pestis without experiencing plague symptoms, prairie dogs and several other species of rodent are 
highly susceptible to the disease (Antolin et al. 2002). Sylvatic plague can cause large-scale mortality 
events (i.e. epizootics) with over 99 percent mortality within prairie dog colonies (Cully 1989, Oldemeyer 
et al. 1993, Pauli et al. 2006). Plague was recorded in all U.S. prairie dog species by 1945, and began 
causing epizootics in those species by at least that same year (Cully and Williams 2001).  
 
After an initial epizootic, plague remains present on the landscape and occurs cyclically in specific 
locations (Kosoy et al. 2017). Following an epizootic, prairie dog populations may persist or recover, 
though individual colony extirpation and permanent reductions in colony size and connectivity can also 
occur (Cully and Williams 2001, Cully et al. 2010, George et al. 2013). A small proportion of individual 
prairie dogs can be resistant to plague and survivors of outbreaks may either remain in an affected 
colony or disperse to neighboring unaffected colonies, if available (Pauli et al. 2006, Jones et al. 2012). In 
an active colony located where plague has occurred at least once historically, Y. pestis persists even in 
the absence of an epizootic. These periods between epizootics are known as the disease’s enzootic 
phase, during which prairie dog mortality rates are lower and more localized than those understood to 
constitute an epizootic (Hanson et al. 2007, Biggins et al. 2010, Matchett et al. 2010). Plague’s enzootic 
phase in prairie dog colonies has been studied, but remains poorly understood. Theories for the 
persistence of plague include the persistence of Y. pestis non-virulently in prairie dogs, in the soil, or in 
non-susceptible, alternate host rodents, or that Y. pestis continues to transmit lethally within a colony, 
but at low rates, isolated within individual coteries (Eisen et al. 2008, Kosoy et al. 2017). The recurrence 
of epizootics in prairie dog colonies after an enzootic phase depends on vector population dynamics and 
the movement of the disease among and within colonies.  
 
A critical variable in plague transmission is the abundance of fleas (Matchett et al. 2010, Russell et al. 
2018; but see Brinkerhoff et al. 2010). Fleas are generally inefficient vectors for plague, and plague 
transmission rates increase with the number of fleas present per individual prairie dog (Lorange et al. 
2005, Eisen et al. 2006, Tripp et al. 2009). Local weather is a significant determinant of the abundance of 
fleas, with precipitation and temperature interacting with both flea productivity and host body 
condition to potentially trigger plague epizootics, depending on flea species, host species, and climate 
(Russell et al. 2018). Mortality of some prairie dogs within coteries or colonies can also cause increases 
in flea abundance per remaining living prairie dog, potentially resulting in a positive feedback loop as 
plague kills additional prairie dogs (Biggins and Eads 2019). 
 
Related to increases in vector populations, increased movement of plague across a prairie dog 
population may also contribute to the emergence of epizootics. The movement of Y. pestis across a 
prairie dog population is largely a function of colony spatial characteristics. Larger colony size and 
greater intercolony connectivity tend to increase the probability of experiencing an epizootic (Cully and 
Williams 2001, Collinge et al. 2005, Cully et al. 2010; but see George et al. 2013). Conversely, isolation of 
colonies by geographic barriers or by distances greater than dispersal ability has been shown to be 
correlated with decreased risk of epizootic (Collinge et al. 2005). Within complexes of colonies, however, 
where intercolony dispersal may be common, intercolony distance does not affect the probability of an 
epizootic (Stapp et al. 2004). The presumed reason for the increased susceptibility of large, 
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interconnected colonies is that they increase the potential for transmission because of the greater 
opportunities and incentives for intercolony dispersal of infected prairie dogs and increased populations 
of infected non-prairie dog hosts, including other rodents and mammalian and avian predators (Collinge 
et al. 2005, Cully et al. 2010). Indeed, increased abundance of some species of mice may trigger 
epizootics because they increase the transmission of plague from infected coteries to non-infected 
coteries within a colony (Stapp et al. 2009, Salkeld et al. 2010, Bron et al. 2019). Similarly, inter-coterie 
dispersal after partial mortality within a coterie may result in increased transmission rates across a 
colony (Biggins and Eads 2019). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe, with topography of flat plains, steep but low hills, and occasional 
badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush (Artemisia 
tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass association 
(USDA Forest Service 2015). 

 

5.1 Distribution, abundance, and population trend in the plan area 
 
The extent of black-tailed prairie dog colonies on the TBNG has varied widely over the past two decades. 
Recent colony acreage estimates come from surveys by the Forest Service and the Thunder Basin 
Grassland Prairie Ecosystem Association. Table 61 shows cycles of overall colony growth and decline 
with three Grassland-wide plague epizootics in 2001/2002, 2005/2006, and 2017/2018. The epizootic 
that began in 2001 marks the first known occurrence of a large-scale epizootic on the TBNG (but see 
Cully et al. 2010). Since 2001, observed prairie dog colony area on the TBNG has ranged from less than 
1,000 acres to nearly 50,000 acres (see Table 61). In most years, the total recorded area of active prairie 
dog colonies is likely less than the true extent of active colonies. 
 
Table 61: Approximate observed extent of active black-tailed prairie dog colonies in and around the Thunder Basin National 
Grassland. 

Year Total recorded acres on the TBNG 
and adjacent landsa,b 

Total recorded acres on 
the TBNGa,b,c 

Total recorded in acres in 
Management Area 3.63a,b,c 

1976 7,295 3,357 1,741 

1980 23,123 no data no data 

1997 16,590 16,402 11,708 

2001 22,451 18,758 12,014 

2002 4,394 3,869 2,856 

2003 5,643 4,251 945 
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2004 9,237 7,579 2,875 

2005 15,427 12,876 6,168 

2006 5,100 4,496 1,080 

2007 3,304 2,884 1,568 

2008 3,932 3,311 2,121 

2009 2,947 2,822 1,876 

2010 4,947 4,624 3,538 

2011 9,868 9,195 5,886 

2012 17,791 16,437 10,970 

2013 23,259 22,979 15,382 

2014 26,439 24,896 16,040 

2015 29,397 28,943 18,316 

2016 36,463 30,969 25,075 

2017 76,155c 48,346d 31,521d 

2018 1,154 625 250 

a Surveys are not comprehensive and do not represent the true extent of active black-tailed prairie dog colonies in any given 
year; numbers are approximate. 
b Data for 1997 and 2001-2015 was collected in surveys conducted by the Forest Service. Data for 1976 was provided by the 
Thunder Basin Grazing Association. Data for 1980 was provided by the Thunder Basin Grazing Association, Inyan Kara Grazing 
Association, and Spring Creek Grazing Association. 1980 survey data more comprehensively includes state and private land than 
other survey years. Data for 2016-2018 was collected in surveys conducted by the Thunder Basin Grassland Prairie Ecosystem 
Association (TBGPEA). Surveyed locations and total area surveyed are not consistent from year-to-year. The TBGPEA surveys 
cover far more state and private land than the Forest Service surveys, but the Forest Service surveys were not entirely limited 
to National Forest System land. The TBGPEA surveys cover roughly the vicinity of the Category 1 habitat management area, 
which largely coincides with Management Area 3.63, currently managed to produce habitat adequate for the reintroduction of 
the black-footed ferret (USDA Forest Service 2002). 
c All calculations based on 2018 surface ownership and management unit boundaries. 
d This is combined 2016 and 2017 data. The plague event happened in 2017. Mapping efforts for 2017 measured the extent of 
empty burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately before 
the plague event. 

 
Black-tailed prairie dog colonies have occupied areas across the grassland, but the largest colonies and 
complexes of colonies on the TBNG have most frequently occurred in and around an area designated as 
Management Area 3.63, which encompasses approximately 50,900 acres and since 1981 has been 
managed as a high priority conservation area for prairie dogs with the goal of reintroducing black-footed 
ferret (USDA Forest Service 1981; see Figure 54). Colonies outside of Management Area 3.63 most 
commonly occupy the central and eastern portions of the TBNG. Colonies on state and private land in 
the area tend to cluster most heavily directly to the east of Management Area 3.63 and the central 
portion of the TBNG in general, stretching to Wyoming’s eastern border (Keinath et al. 2008). 
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Figure 54: Black-tailed prairie dog colony extent on the Thunder Basin National Grassland and nearby lands. The red shaded area 
delineates the combined extent of all historical and current prairie dog colonies surveyed in the area. Survey years include 1976, 
1997, and 2001-2018. Map A is an inset map of Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter 
on Map C. Map B depicts the Spring Creek Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the 
Spring Creek Geographic Area. Observation data are from the local survey dataset maintained by the Douglas Ranger District and 
the Forest Service Enterprise Data Warehouse. Note that some areas of the map may not have been surveyed, and the map may 
not show the full distribution of the species for the specified time period. Note that Management Area 3.63 as shown on the map 
includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
In general, black-tailed prairie dog tends to occupy flat, dry sites with low herbaceous vegetation to 
enhance visibility for predator detection (Hoogland 2006). On the TBNG, clayey, loamy, and saline upland 
ecological sites provide a suitable substrate for burrowing (Haufler et al. 2008). In 2015, the Forest 
Service modeled potential suitable prairie dog habitat on the TBNG using variables including soil, 
topography, hydrologic features, energy infrastructure, roads, vegetation, and previous prairie dog 
colony locations. The model showed that the total area of the TBNG with potential prairie dog habitat 
was 128,282 acres, or about one-quarter of the total area of the Grassland (USDA Forest Service 2015). 
This suitable habitat is largely permitted for livestock grazing throughout the year. 
 
Once established, prairie dog colonies create and perpetuate suitable habitat and tend to expand into 
neighboring areas except when blocked by topographic, hydrologic, or vegetative barriers (Koford 1958). 
Colonies typically expand into neighboring suitable habitat, including areas where disturbances such as 
fire and ungulate grazing have created short-stature vegetation conditions (Milne-Laux and Sweitzer 
2006, Northcott et al. 2008). Under extraordinarily high population pressure, such as when forage is 
scarce, prairie dogs may expand past barriers or into typically unsuitable habitat. Colonies under high 
population pressure on the TBNG will expand into areas with sagebrush cover, clipping the sagebrush to 
facilitate open lines of sight. In 2016 and 2017, colonies expanded into areas that had been shown as 
marginal or unsuitable in the 2015 habitat model (USDA Forest Service 2015). 
 
 

5.3 Current status of habitat in the plan area and current management context 
 
The extent of black-tailed prairie dog colonies on the TBNG varies widely from year-to-year, as a result of 
plague epizootics, anthropogenic control efforts, recreational shooting, and natural growth and decline 
of colonies. Plague is currently the strongest determinant of large reductions in colony area. The first 
records of large-scale plague epizootics on the TBNG are from 2001, though plague had been recorded in 
1994 on the periphery of the TBNG (Byer 2001, Cully et al. 2010). Plague has caused three landscape-
scale epizootics on the TBNG since 2001, with total colony area declines in the range of 80 to nearly 100 
percent. Between these Grassland-wide epizootics, plague exists within individual colonies, and can even 
cause epizootics within those colonies, but such smaller-scale plague events are restricted to isolated 
portions of the TBNG (Pauli et al. 2006, Cully et al. 2010).  
 
Anthropogenic management and other human activities also have a smaller, but consequential impact 
on prairie dog populations on the TBNG. These activities have included plague control, prairie dog colony 
control, recreational shooting, and the use of prescribed fire and vegetation management to encourage 
prairie dog colony growth. For example, some use of the insecticide deltamethrin has occurred as a tool 
to reduce populations of fleas and prevent spread of plague (see Table 62). Anthropogenic control efforts 
have affected prairie dog colony area to a far lesser degree than plague since 2001, but have included 
the use of rodenticides and translocation. The proposed listing of black-tailed prairie dog under the 
Endangered Species Act triggered a remission in rodenticide use on the TBNG in 1999, with exceptions 
for cases of public health concerns (Byer 2001). Current management focuses on prairie dog 
conservation and the reintroduction of black-footed ferret on large portions of the grassland, and the 
emphasis has been on the use of translocation prior to using rodenticides for any requested prairie dog 
control (USDA Forest Service 2015). Permitted livestock grazers and adjacent landowners, however, often 
request the removal of colonies to prevent competition for forage for livestock use, and rodenticide use 
has regularly occurred on a limited basis, with increases in use as colonies grew after 2012 (see Table 
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62). Recreational shooting has also occurred on the TBNG, but has likely minimally affected prairie dog 
populations in the area. Shooting restrictions have been in place in high priority wildlife conservation 
areas on the TBNG since 2001, with the exception of a lifting of the shooting ban in 2017 and 2018 
(USDA Forest Service 2002, USDA Forest Service 2015, USDA Forest Service 2017). As a result of limited 
use of control measures, colonies have typically grown in the intervening years between plague 
epizootics (see Table 61). The Forest Service engaged in some use of prescribed fire and other vegetation 
management such as mowing in an attempt to enhance habitat for prairie dogs and associated species 
from 2009 to 2012, and in 2015. Prescribed fire use during that time ranged from approximately 1,000 to 
4,000 acres burned annually. The Forest Service has since ceased the use of prescribed fire on the TBNG. 
Table 62 shows patterns in prairie dog management efforts since 2010. 
 
Table 62: Prairie dog management on the TBNG—summary of acres poisoned, dusted, burned, and translocated since 2010. 

Year Acres poisoned with 

zinc phosphide 

Acres dusted with 

deltamethrin 

Acres of prescribed burning to 

enhance wildlife habitat 

Acres of 

translocation 

2010 116 132 2,519 120 

2011 734 1,997 4,045 166 

2012 979 780 2,519 0 

2013 1,557 3,000 0 0 

2014 940 2,400 0 0 

2015 1,384 1,002 942 0 

2016 1,677 25 0 0 

2017 2,239 0 0 0 

2018 507 0 0 0 

 
 
Current prairie dog populations on the TBNG are very small; 2018 surveys returned historic lows for 
colony area due to a severe plague epizootic in 2017, with a recorded total of 625 acres (TBNG totals 
were likely somewhat larger than this, but the survey was limited to Management Area 3.63 and vicinity; 
see Table 61, footnote 1). Immediately prior to this epizootic, in 2016 and 2017, the TBNG experienced 
an extraordinarily large and rapid expansion of colonies during successive episodes of drought and 
flooding that led to high population pressure and dispersal (see Table 61 and Figure 55). At current 
colony size, large areas of suitable, unoccupied habitat exist across the TBNG. 
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Figure 55: Black-tailed prairie dog colony growth and decline in Management Area 3.63 and its vicinity from 2009 to 2018. Panel 
A shows the growth of colonies from 2009 to 2017. Colony extent is shown for the years 2009, 2013, and 2016/2017 (including 
National Forest System lands only). Panel B shows the decline of colony extent after the plague event in 2017. Colony extent is 
shown for the years 2016/2017 and 2018 (including National Forest System and adjacent state and private lands). Survey data for 
the years 2016 and 2017 are combined to show the maximum extent of colonies prior to the plague outbreak in 2017; the colony 
surveyors were not able to fully map active colonies in 2017 prior to the plague outbreak. Observation data are from the local 
survey dataset maintained by the Douglas Ranger District. Note that Management Area 3.63 as shown on the map includes 
Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 

 
 

5.4 Projected status of habitat in the plan area 
 
Since the introduction of sylvatic plague to the TBNG in 2001, prairie dog colonies have experienced very 
large swings in extent. Though it is difficult to predict the magnitude of maximum and minimum colony 
extent on the TBNG, the plague cycle might be expected to regularly continue.  
 
While the current management direction for the TBNG generally emphasizes the growth of prairie dog 
colonies, changes in management direction toward increased use of prairie dog and plague control 
measures could potentially decrease the volatility of colony size over time. Decreased management 
intervention would likely perpetuate the powerful role of plague in colony size dynamics. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
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Sylvatic plague – Black-tailed prairie dogs are very sensitive to sylvatic plague, a disease foreign to the 
evolutionary history of the species, and mortality often nears 100 percent during an epizootic. The cyclic 
nature of epizootics and the extremely high rate of spread of plague during epizootics inhibits efforts to 
manage prairie dogs (Cully et al. 2006). Plague has resulted in active colony area declines ranging from 
80 to nearly 100 percent across the TBNG prairie dog population three times since 2001. Between large-
scale epizootics, plague likely persists on the TBNG in an enzootic phase. The mechanisms for this 
persistence are unknown, but could range from persistence in the soil to continued virulent 
transmission but at small-scales within coteries (Eisen et al. 2008, Kosoy et al. 2017). Persistence of Y. 
pestis in mouse fleas between epizootics on the TBNG is uncommon (Thiagarajan et al. 2008). In some 
cases, epizootics have occurred within colonies, between the periods that are understood to constitute 
landscape-scale epizootics (Pauli et al. 2006). 
 
Lethal control – Lethal control is any direct attempt to manage the size or distribution of prairie dog 
colonies by killing prairie dogs. Widespread lethal control of black-tailed prairie dog began in the early 
20th century, and was largely responsible for the precipitous decline of the species population between 
that time and the 1970s. Lethal control on a broad-scale typically involves the use of rodenticides, 
including bait poisons and fumigants (Forrest and Luchsinger 2006). Current commonly used 
rodenticides in Wyoming include aluminum phosphide fumigant tablets, carbon and sodium nitrate gas 
cartridges, and grain baits infused with zinc phosphide or the anticoagulants chlorophacinone or 
diphacinone. These rodenticides generally cause in the range of 85 to 95 percent mortality within a 
colony (Forrest and Luchsinger 2006). Many of these poisons have use restrictions under the U.S. 
Environmental Protection Agency due to their potential for non-target poisoning (e.g., Witmer et al. 
2016). In addition, some bait poisons become ineffective after multiple consecutive years of use because 
prairie dogs develop bait shyness (Sterner 1994). Lethal control using zinc phosphide grain baits on the 
TBNG has occurred since 1981 to control prairie dog towns near the interface between federal lands and 
state or private lands; fumigants and anticoagulant grain baits have not been permitted for use on the 
TBNG (USDA Forest Service 1981). The Forest Service curtailed rodenticide use on the TBNG in 1999, 
when the black-tailed prairie dog first came under consideration for listing under the Endangered 
Species Act (Byer 2001). 
 
Recreational shooting – Shooting can negatively affect black-tailed prairie dog because of its sensitivity 
to social disruption (Pauli and Buskirk 2007). Studies have shown, however, that populations are 
generally capable of recovering from low numbers once shooting abates, though reproductive rates are 
somewhat dampened relative to colonies that have not been subject to shooting (Knowles 1987, 
Vosburgh 1996, Pauli and Buskirk 2007). Recreational shooting is common on the TBNG (USDA Forest 
Service 1981). Recreational shooting was first prohibited beginning in 2002 in Management Area 3.63 
and surrounding areas (USDA Forest Service 2002, USDA Forest Service 2009). The Forest Service 
temporarily lifted the shooting restriction in 2017 (USDA Forest Service 2017). The State of Wyoming 
does not prohibit recreational shooting of black-tailed prairie dogs on adjacent state or private lands.  
 
Climate change and drought – Weather, moisture patterns, and vegetation growth in the TBNG ecotone 
is highly variable. Climate change models for the mixed-grass prairie ecotones at the western edge of the 
Northern Great Plains in Wyoming and Montana project higher temperatures and increased extreme 
weather events (Conant et al. 2018). Warmer winter temperatures could benefit prairie dogs, but if 
warmer temperatures and increased variability in precipitation patterns lead to more drought events, 
reduced forage quantity and quality could negatively affect prairie dog reproduction and body condition 
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(Avila-Flores et al. 2012, Grassel et al. 2016, Stephens et al. 2018). Hot, dry conditions could additionally 
lead to increased flea abundance if prairie dog health diminishes (Eads et al. 2016), but overall plague 
risk likely varies with local ecosystem dynamics (Russell et al. 2018). 
 
 

6. Information gaps and limitations 
 
Prairie dog dispersal and plague are two critical components of prairie dog population dynamics in which 
further research could enhance the ability of land managers to meet wildlife management objectives. Of 
particular need on the TBNG is a greater understanding of how individual prairie dogs move within and 
among colonies in response to management, especially different patterns of incomplete lethal control of 
colonies that may intend to reduce prairie dog densities or prevent colony expansion. Whether prairie 
dogs simply “fill-in” empty burrows in a partially-poisoned colony, disperse outward, or migrate to 
neighboring colonies would help to determine the utility of rodenticide use for different management 
objectives. In addition, several gaps are apparent in plague research, especially about the mechanisms 
for maintenance of plague in its enzootic phase in an area and the triggering of epizootics during an 
enzootic phase. There is a need for research regarding local climatic relationships with increases in flea 
abundance that may trigger epizootics. Understanding the possible interactions of plague with different 
anthropogenic activities will also be critical to preventing future epizootics on the TBNG (Biggins and 
Eads 2019). Determining prairie dog dispersal distances during epizootics can also help indicate optimal 
spatial arrangements of colonies that can maintain genetic and demographic vigor and minimize the 
spread of plague. Further research on plague control to expand the suite of available control tools would 
likely improve the ability of land managers to prevent epizootics. Other potential research needs include 
long-term studies of the effects of regular shooting on colony health, because existing studies have been 
limited to two to three years (e.g., Knowles 1987, Vosburgh and Irby 1998, Pauli and Buskirk 2007). 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 63 summarize the condition of indicators that may be used to evaluate 
persistence of black-tailed prairie dog in the plan area. Black-tailed prairie dog populations vary widely 
over time as a result of plague epizootics, lethal control, and colony growth. Plague and lethal control 
constitute severe threats to colony size and connectivity, and can result in local extirpation in cases of 
repetitive or systematic exposure. Prairie dogs on the TBNG, however, have proven somewhat resilient 
to these threat. Current colonies on the TBNG are at historic lows following a plague epizootic, but will 
likely grow. Prairie dogs on the TBNG have been subject to moderate levels of poisoning over the past 
several decades to prevent conflict with grazing permittees, but existing management direction 
precludes poisoning with the intent of eradication. Plague and poisoning will likely prevent a return to 
historic populations on the TBNG, and future management direction will likely determine the extent to 
which prairie dog colonies occupy the landscape. 
 
Table 63: Indicators of the potential for the black-tailed prairie dog to persist over the long-term in the plan area (FSH 
1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 
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Established or becoming 
established in the plan 
area 

Yes – Consistently observed historically; colony area surveyed periodically since at 
least the 1970s 

Potential to be affected 
by the Plan Amendment 

Yes – Plan amendment focuses primarily on management of prairie dog colonies 

Declining trends in 
population or habitat 

No – High interannual variability in populations due to plague epizootics and lethal 
control; trends over the past several decades are unknown; trends over the past 
century are likely a large decline due to widespread lethal control 

Restricted range No – Range on TBNG remains widespread, but occupation of that range is limited 
by plague and lethal control; across the full range, exists at a greatly reduced and 
fragmented overall population 

Low population numbers 
or restricted ecological 
conditions 

Yes – Current populations at extreme low; however, population numbers are 
generally cyclic, with periods of colony growth between plague epizootics; 
ecological conditions are not restrictive and colonies do not currently occupy all 
available suitable habitat 

Significant threats Yes – Sylvatic plague and lethal control can significantly and rapidly reduce 
population size 

 
 

8. Suggested management actions to support the key ecological conditions 
 
A critical component of management to support the persistence of black-tailed prairie dog on the TBNG 
is plague control. Plague control involves both control of transmission at the scale of the individual 
prairie dog and control of plague’s movement across the landscape.  
 
Control of plague transmission can focus on control of flea populations or inoculation of prairie dogs. 
The insecticide deltamethrin is the only method currently used to control plague on the TBNG. 
Deltamethrin can have some negative effects on non-target species (Dinsmore 2013, Dombro 2016), and 
its use should be considered alongside alternative plague control tools. Oral vaccines and oral 
insecticides, applied using grain baits, may effectively limit the spread of plague while avoiding the 
deleterious effects of deltamethrin on non-target arthropod populations (Jachowski et al. 2011, Tripp et 
al. 2015, Poché et al. 2017, Rocke et al. 2017, Salkeld 2017).  
 
Management of the size and distribution of colonies may also help to impede the spread of plague 
across the landscape. Effective conservation strategies should generally balance habitat connectivity and 
natural colony growth with intentional fragmentation and limiting of colony size. Cully et al. (2010) 
suggested the identification and monitoring of “stepping stone colonies,” which could be maintained for 
connectivity during an enzootic phase, then eliminated using rodenticides once plague is detected to 
reduce the potential for plague to spread across colony complexes (Cully et al. 2010). Jones et al. (2012) 
suggested regular plague control in some colonies to provide future genetic diversity in the case of an 
epizootic. An important management action regarding colony size might be to limit colony expansion to 
prevent the development of extremely large colonies in which plague transmission can escalate 
exponentially, triggering landscape-wide epizootics. Use of rodenticides is likely the most effective 
means to limit expansion in the short-term (Uresk and Schenbeck 1987), but alternative actions 
including visual barriers, postponed livestock grazing, or shooting may also be useful, to avoid the 
development of bait shyness and the potential secondary and non-target effects of rodenticides (Andelt 
2006). Because partial colony poisoning with rodenticides tends to increase prairie dog reproductive 
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rates and lose effectiveness over time, consideration of a suite of control tools is likely necessary in to 
prevent colony expansion. 
 
A final consideration for sustaining prairie dog populations aside from plague prevention is the initiation 
or encouragement of expansion of colonies where colonies are currently absent or small and isolated. 
Initiation of colonies may be achieved using translocation, though the process is labor intensive, 
expensive, and socially complex in an environment where landowners and livestock grazing permittees 
are often unreceptive to the initiation of new prairie dog colonies (Dullum et al. 2005, Long et al. 2006). 
Where colonies are initiated or colony growth is desired, vegetation management to create preferred 
prairie dog habitat can improve colony success; tools can include burning or mechanical vegetation 
removal or shortening (Milne-Laux and Sweitzer 2006, Northcott et al. 2008). 
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Sand Hills pocket gopher – Geomys lutescens 
 
1. Introduction 

 
Sand Hills pocket gopher cannot be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. The best available scientific 
information indicates that Sand Hills pocket gopher is not established or becoming established on the 
TBNG. It is not known whether the TBNG lies within the species’ native range. One observation record of 
Sand Hills pocket gopher exists on the TBNG. Because Sand Hill pocket gopher is not established on the 
TBNG, the proposed plan amendment will not cause substantial adverse impacts to or substantially 
lessen protections for the species.  
 
 

2. Status   
 
Table 64 summarizes the current status of Sand Hills pocket gopher by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
 
Table 64: Current status of Sand Hills pocket gopher by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction due to a very extensive range, abundant 
populations or occurrences, and little to no concern from declines or threats. 

NatureServe 
Wyoming state 
rank 

S1S3 Species ranges from Critically Imperiled to Vulnerable – A range rank is 
assigned due to uncertainty about the species’ status in Wyoming. At very high 
to moderate risk of extirpation in Wyoming. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize Sand Hills pocket gopher as sensitive in  
Region 2. No other Forest Service regions recognize Sand Hills pocket gopher 
as sensitive. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize Sand Hills pocket gopher as sensitive in Wyoming. 
No other BLM regions recognize Sand Hills pocket gopher as sensitive. 

USDOI FWSb 

status 
N/A No special status 

WGFDc status NSS3 (Bb), 
Tier II 

Species of Greatest Conservation Need – Native Species Status rank 3 (Bb: 
“restricted or declining population, severe limiting factors”); Tier II (“moderate 
priority”). 

Natural Heritage 
Programd status 

N/A No special status 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
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Geomys lutescens Merriam, 1890 is the accepted name by the Integrated Taxonomic Information 
System (ITIS). Taxonomic synonyms include Geomys bursarius lutescens Merriam, 1890. The species is 
commonly referred to as “Sand Hills pocket gopher” or “plains pocket gopher.” ITIS does not recognize 
any subspecies. 
 
Sand Hills pocket gopher was formerly considered a subspecies of plains pocket gopher (G. bursarius) 
but is now considered a full species based on a combination of genetic information and morphology 
(Hall 1981, Genoways et al. 2008). It is suspected to hybridize with G. bursarius in some localities 
(Heaney and Timm 1985). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Sand Hills pocket gopher is a regional endemic occurring in northern and western Nebraska and small 
portions of South Dakota, Wyoming and Colorado (Genoways et al. 2008, Chambers et al. 2009; see 
Chambers et al. 2009 for an approximate range map). Due to a lack of survey data, there is some 
uncertainty as to where the actual range boundaries for the species occur (Genoways et al. 2008). 
Abundance across the species’ range is unknown. 
 
Habitat 
Sand Hills pocket gophers use grassland and savanna vegetation types with well-developed, fine, sandy 
soils. This affinity for particular soil types may contribute to a patchy distribution (Heaney and Timm 
1985). The sole study on Sand Hills pocket gopher in Wyoming found that the species is restricted to 
“deep, fine-textured soils covered by various vegetation on the floor of the plains, sand hills, and barrow 
pits along roads” (Maxwell and Brown 1968). 
 
Life History 
Sand Hills pocket gopher is a fossorial species that forages on roots and stems of common grasses, 
rushes, and forbs. Hesperostipa comata (“needle and thread”) seems to be a preferred forage item 
(Luce et al. 1980).   
 
Range-wide population trends and threats 
The population trend for the closely related plains pocket gopher is stable and it is considered a species 
of least concern by the International Union for Conservation of Nature (Cassola 2016). Population trends 
and abundance for Sand Hills pocket gopher are unknown. No significant threats to Sand Hills pocket 
gopher have been identified in the literature. Possible threats include land-use change for agriculture, 
but this has yet to be validated. Much of the Sand Hills ecoregion at the heart of the Sand Hills pocket 
gopher range remains intact, but overgrazing could reduce forage (Chaplin et al. 2016). Additional 
threats include conflicts with residential landowners that may result in extermination efforts (Cassola 
2016). 
 
 

5. Assessment of key ecological conditions in the plan area 
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The plan area is Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 

No research has examined Sand Hills pocket gopher occurrence on the TBNG specifically. The Forest 
Service does not monitor Sand Hills pocket gopher populations on the TBNG. One observation record 
exists for Sand Hills pocket gopher on the TBNG; the observation occurred in 2014 on the Spring Creek 
management unit of the TBNG, which lies at the northern end of the TBNG, and is likely far outside of 
the species’ native range. The observation record is stored in the Wyoming Natural Diversity Database. 
The circumstances of this singular observation indicate that Sand Hills pocket gopher is likely not native 
to or established on the TBNG. 
 
Because Sand Hills pocket gopher is not a resident on the TBNG, the species does not have key 
ecological conditions or risks to those conditions in the plan area. 
 
 

6. Information gaps and limitations 
 
Because Sand Hills pocket gopher is not a resident on the TBNG, information regarding the potential for 
Sand Hills pocket gopher to occupy the TBNG and the associated ecological conditions and threats does 
not exist. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 65 summarize the condition of indicators that may be used to evaluate 
persistence of the Sand Hills pocket gopher in the plan area. Sand Hills pocket gopher is not a resident 
on the TBNG; therefore, no population on the TBNG is risk for loss of persistence. 
 
Table 65: Indicators of the potential for Sand Hills pocket gopher to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Insufficient information – Species is native to Wyoming, but has not 
been recorded as occupying the TBNG 

Established or becoming established 
in the plan area 

No – Insufficient observation records or range maps to indicate 
establishment or the potential for establishment on the TBNG 

Potential to be affected by the Plan 
Amendment 

No – Species is not established in the plan area; the literature does not 
indicate any co-dependent relationship with prairie dogs  

Declining trends in population or 
habitat 

No – No populations are established in the plan area 

Restricted range No – The TBNG occurs outside the known range for this species 
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Low population numbers or 
restricted ecological conditions 

No – The species is not established in the plan area 

Significant threats No – No threats to the species identified in the literature 

 
 

8. Suggested management actions to support the key ecological conditions 
 
Sand Hills pocket gopher is not a current resident in the plan area, and the Forest Service cannot manage 
habitat in the plan area to support key ecological conditions for this species. 
 
 

9. Best available scientific information considered 
 
Cassola, F. 2016. Geomys bursarius. The IUCN Red List of Threatened Species 2016: 

e.T42564A22263122. http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T42564A22263122.en 
 
Chambers, R. R., P. D. Sudman, and R. D. Bradley. 2009. A phylogenetic assessment of pocket gophers 

(Geomys): evidence from nuclear and mitochondrial genes. Journal of Mammalogy 90:537-547. 
 
Chaplin, S., Simms, P., Dinerstein, E., Carney, K., Schneider, R., and Cook, T. 2016. Nebraska Sand Hills 

mixed grasslands. Ecoregional Fact Sheet. Washington, DC, USA: World Wildlife Fund. 
http://www.worldwildlife.org/ecoregions/na0809 

 
Genoways, H. H., M. J. Hamilton, D. M. Bell, R. R. Chambers, and R. D. Bradley. 2008. Hybrid zones, 

genetic isolation, and systematics of pocket gophers (genus Geomys) in Nebraska. Journal of 
Mammalogy 89:826-836. 

 
Hall, E. R. 1981. The Mammals of North America, Volume I. New York, NY, USA: John Wiley and Sons. 
 
Heaney, L. R., and R. M. Timm. 1985. Morphology, genetics, and ecology of pocket gophers (genus 

Geomys) in a narrow hybrid zone. Biological Journal of the Linnean Society 25:301-317. 
https://doi.org/10.1111/j.1095-8312.1985.tb00397.x 

 
Luce, D. G., R. M. Case, and J. Stubbendieck. 1980. Food habits of the plains pocket gopher on western 
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USDA Forest Service. 2015. Black-tailed prairie dog conservation assessment and management strategy 

for the Thunder Basin National Grassland. Laramie, WY, USA: Medicine Bow-Routt National 
Forests and Thunder Basin National Grassland. 74 pp. 
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Swift fox – Vulpes velox 
 
1. Introduction 
 
Swift fox can be considered for identification as a potential species of conservation concern under the 
established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available scientific 
information to evaluate whether the proposed plan amendment has the potential to cause substantial 
adverse impacts to or substantially lessen protections for swift fox. The intent of the amendment is to 
modify direction for conservation of short-stature grasslands and management of black-tailed prairie 
dog (Cynomys ludovicianus) on the Thunder Basin National Grassland (TBNG). The available information 
indicates that the plan amendment has the potential to cause substantial adverse impacts to or 
substantially lessen protections for swift fox, because swift fox is moderately dependent on prairie dog 
colonies on the TBNG for habitat and prey. 
 
Swift fox is a small canid that occupies the shortgrass and mixed-grass prairies of the western Great 
Plains of North America. Swift foxes live in underground burrows in areas with gentle topography and 
short vegetation to aid in predator detection. Swift foxes are generalist mesopredators that typically eat 
small mammals and insects. Swift fox populations declined significantly with Euro-American settlement 
in the 1800s and early 1900s as a result of widespread trapping for the fur trade and incidental 
poisoning during predator control campaigns aimed at wolves (Canis lupus) and coyotes (Canis latrans). 
Swift fox was extirpated in much of the northern part of its range but has since recovered with the 
decline of trapping and the improvement of predator control techniques for coyotes. Predation by 
coyotes and land-use change from native prairie to agriculture remain moderate range-wide threats for 
swift fox.  
 
The U.S. Department of the Interior Fish and Wildlife Service (USFWS) found swift fox warranted for 
listing under the Endangered Species Act (ESA) in 1995 due to apparently low populations and threats 
from land-use change, predation, lack of regulations for conservation, and prairie dog control programs 
that limit the prey base. This finding stimulated an effort by states within the swift fox range to establish 
a regulatory structure and monitoring and conservation program for the species. These efforts and a 
revelation that swift fox was more widely distributed than originally believed led USFWS to remove swift 
fox from the ESA candidate list in 2001. The swift fox range is expanding in many northern states and 
Canada, and reintroduction efforts in areas where the species was extirpated have proven successful. 
 
On the TBNG, swift fox largely inhabits black-tailed prairie dog colonies because colonies provide an 
abundant prey base and preferred vegetation structural characteristics. Prairie dog colonies also provide 
burrows and attract other potential food sources such as mice. Swift fox populations on the TBNG have 
been observed to grow and decline as prairie dog colony extent grows and declines. Causes of rapid 
decline in prairie dog populations include outbreaks of sylvatic plague or anthropogenic control 
measures intended to eradicate prairie dogs. For this reason, management decisions regarding plague 
control and the use of rodenticides could impact swift fox populations on the TBNG. 
 
 

2. Status   
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Table 66 summarizes the current status of swift fox by various ranking entities (see Appendix 1 for an 
explanation of each ranking system). 
  
Table 66: Current status of swift fox by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G3 Vulnerable – At moderate risk of extinction range-wide. Greatly reduced 
range. Still widespread in the central United States and relatively common in 
some areas, but declining and scarce in other areas. Some reintroduction 
efforts have been successful, and increases have been noted in states such as 
Montana. Threats include habitat loss and degradation, interspecific 
competition with red fox and coyote, vehicle collisions, and others; more 
information on population trends and threats is needed. 

NatureServe 
Wyoming state 
rank 

S2 Imperiled – At high risk of extirpation in Wyoming due to restricted range, few 
populations or occurrences, steep declines, severe threats, or other factors. 

USDA Forest 
Service Region 2 
status 

Sensitive Region 2 Regional Forester’s Sensitive Species list – Population viability is a 
concern, as evidenced by: significant current or predicted downward trends in 
population numbers or density; or significant current or predicted downward 
trends in habitat capability that would reduce the species’ existing 
distribution. 

USDOI BLMa 
Wyoming status 

Sensitive Wyoming Field Office Sensitive Species list – Population is subject to 
downward trends that threaten the viability of the species; or population is 
dependent on ecological refugia on BLM lands that are threatened with 
alteration. 

USDOI FWSb 

status 
ESA: 
Formerly 
Candidate 

Subspecies northern swift fox (V. v. hebes) listed as endangered in 1970, but 
removed from listing in 1980 due to controversy over the species’ taxonomy 
(35 FR 8495, 45 FR 49844). V. velox designated as a Category 2 candidate 
species under the Endangered Species Act in 1982, indicating the species 
possibly warranted listing, but further information would be needed to make 
a listing decision (47 FR 58459). Petitioned for listing under the Endangered 
Species Act in 1992 (59 FR 28328). Found warranted for listing but precluded 
by higher priority listing actions in 1995 because of low population numbers, 
habitat and prey base loss, predation, and trapping (60 FR 31663-31666). 
Removed from the federal list of candidate species in January 2001 as a result 
of new information that showed that the species was more widespread and 
more adaptable in habitat use than previously believed (66 FR 1298). 

WGFDc status NSS4 (Cb), 
Tier II  

Species of Greatest Conservation Need – Native Species Status rank 4 (Cb: 
“stable population, severe limiting factors”); Tier II (“moderate priority”). 

Natural Heritage 
Programd status 

SOC  Species of Concern – Vulnerable to extirpation at the global or state level due 
to rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
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Vulpes velox (Say, 1823) is the accepted name by the Integrated Taxonomic Information System (ITIS). 
The species is commonly known as “swift fox.” Taxonomic synonyms include Vulpes velox velox (Say, 
1823) and Vulpes velox hebes Merriam, 1902. A few sources recognize V. v. velox, known commonly as 
“swift fox,” and V. v. hebes, known commonly as “northern swift fox,” as two distinct subspecies of swift 
fox. ITIS, however, does not recognize any subspecies of swift fox, and the distinction is uncommon 
(Meyer 2009). Swift fox is generally understood to not contain sufficient genetic variation to warrant the 
classification of subspecies, despite considerable geographic variation (Stromberg and Boyce 1986). 
Some researchers suggest swift fox and kit fox (V. macrotis) are subspecies of the same species because 
of range overlap, genetic similarities, and interbreeding (Dragoo et al. 1990); however, genetic 
differentiation currently supports classification as distinct species (Mercure et al. 1993). 
 
 

4. Range-wide information 
 
Distribution and abundance 
Swift fox historically occupied shortgrass and mixed-grass prairies from northern Texas to southern 
Canada (Scott-Brown et al. 1987). Its range covered 12 Great Plains states and southern Manitoba, 
Saskatchewan, and Alberta. The species’ present range is approximately 44 percent of its estimated 
historical range in the United States and three percent of its historical range in Canada (Sovada et al. 
2009). By the early 1900s in the United States, swift fox was extirpated from Iowa, Kansas, Minnesota, 
Montana, North Dakota, Nebraska, and Oklahoma, but it has since recovered across much of that area. 
Currently, swift fox is nearly continuously distributed from eastern Wyoming south throughout eastern 
Colorado, western Kansas, the Oklahoma Panhandle, and eastern New Mexico, with scattered, isolated 
populations in Montana, South Dakota, and Nebraska (Sovada et al. 2009; see Figure 56). Populations 
remain extirpated in Iowa and Minnesota, extremely low in Texas, and, though individuals have been 
observed in North Dakota, no breeding populations have been documented in that state (Sovada et al. 
2009, Schwalm et al. 2012). Swift fox was completely extirpated from Canada by the 1930s, but 
reintroduction programs in the 1980s and 1990s have established a stable population in southeastern 
Alberta and southwestern Saskatchewan (Pruss et al. 2008; Cullingham and Moehrenschlager 2013). 
Canada currently contains approximately two percent of the species’ range (Pruss et al. 2008). The 
occupied range continues to expand, as swift foxes repopulate suitable habitat on the northern, eastern, 
and southern edges of the range (Sovada et al. 2009). Range-wide abundance estimates are not 
available. 
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Figure 56: Current range of swift fox in the United States (U.S. Geological Survey – Gap Analysis Project 2017). Note that the map 
does not show small numbers of reintroduced swift foxes in southern Canada. Versions of full range maps may be accessed at the 
online Map of Life (https://mol.org/species/). 

 
Life history and habitat 
Typical swift fox habitat consists of shrublands and mixed-grass prairie with flat or gently sloping 
topography. Swift foxes select for areas with short vegetation throughout their range to facilitate 
predator detection (Sasmal et al. 2011, Gese and Thompson 2014). Swift foxes are a mesopredator 
vulnerable to predation by several types of larger carnivores, especially coyotes and Golden Eagles 
(Aquila chrysaetos) (Moehrenschlager et al. 2007, Gese and Thompson 2014). Where short-statured 
vegetation is unavailable, swift fox utilize a mixture of non-native and atypical habitat throughout 
portions of their range, including shrublands and agricultural croplands (Kahn et al. 1997, Sasmal et al. 
2011). Habitat in Wyoming, for example, though generally consisting of shortgrass prairie, also includes 
grasslands with a higher shrub component, including sagebrush (Artemisia spp.), greasewood 
(Sarcobatus vermiculatus), and saltbush (Atriplex gardneri) (Olson 2000). Shrubby areas may offer 
increased abundance of small mammalian prey (Gese and Thompson 2014). Within sagebrush shrub 
communities, swift fox typically uses areas of lower-growing shrubs (generally less than 30 centimeters 
tall) more often than areas with taller shrubs (Olson 2000, Cudworth and Grenier 2013).  
 
Across their range, swift fox utilizes areas recently disturbed by fire, grazing, or prairie dogs to maintain 
areas of short-statured vegetation for preferred denning habitat (Thompson et al. 2008, Sovada et al. 
2009). For example, in some areas, swift fox often uses prairie dog (Cynomys spp.) colonies, where 
colonies offer both short-statured vegetation and abundant prey (Uresk and Sharps 1986, Russell 2006, 
Dowd Stukel 2011, Sasmal et al. 2011; but see Nicholson et al. 2006). Swift fox populations have been 
shown to decline in some cases when prairie dog populations decline (Sharps 1989), indicating a local 
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dependence on prairie dogs, especially in the absence of alternative prey (Kotliar et al. 1999). On the 
other hand, swift fox may avoid prairie dog colonies seasonally or when the abundance of larger 
predators such as coyotes is particularly high on colonies (Dowd Stukel 2011, Sasmal et al. 2011). 
 
Swift foxes live in underground burrows (“dens”), which are used year-round for pup-rearing and refuge. 
To enhance predator detection, den sites are typically characterized by well-drained, loamy soils and flat 
terrain, sloping plains, or hill tops (Olson 2000). Swift fox territories range from less than 400 acres to 
nearly 8,000 acres depending on quality of habitat and period within the mating cycle (Dark-Smiley and 
Keinath 2003, Lebsock et al. 2012). 
 
Population trends and threats 
Swift fox densities and distribution declined dramatically in the late 19th and early 20th centuries due to 
large-scale hunting and trapping for pelt trade and poisoning as a result of broad predator control 
campaigns targeted at wolves and coyotes (Scott-Brown et al. 1987, Kahn et al. 1997, Sovada et al. 
2009). Swift foxes often fell victim to strychnine-laced baits used across the Great Plains to eradicate 
larger canids (Scott-Brown et al. 1987). Populations in the northern Great Plains were largely extirpated 
by the 1930s, and the eastern edge of the range contracted greatly with land-use change. Since the mid-
20th century, however, swift fox populations have grown and reoccupied some portions of their former 
range (Sovada et al. 2009). In addition, reintroduction efforts have created genetically healthy, growing 
populations in Canada, Montana, and South Dakota (Ausband and Foresman 2007, Cullingham and 
Moehrenschlager 2013, Sasmal et al. 2013, Sasmal et al. 2016). 
 
Though less directly influential on populations than predator control and the fur trade, the loss of native 
grazers, predators, and fire regimes has negatively affected swift fox. Native grazers including prairie 
dogs and bison (Bison bison) provide both habitat and a prey base (Sovada et al. 2009). Apex predators 
such as wolves compete with dominant mesopredators such as coyotes, and thus can prevent coyotes 
from overwhelming swift fox populations (Ritchie and Johnson 2009, Levi and Wilmers 2012). Coyotes 
prey upon and compete for prey with swift foxes (Karki et al. 2007). Wolves also kill large ungulates, 
allowing swift fox to scavenge carrion (Sovada et al. 2009, Sivy et al. 2018). Prairie dogs, bison, and 
wolves were subject to broad-scale extirpation campaigns upon Euro-American settlement of the Great 
Plains to facilitate conversion of the land to row-crop agriculture and livestock grazing (Forrest and 
Luchsinger 2006, Sovada et al. 2009). Euro-American settlement also resulted in widespread fire 
suppression efforts, which may have negatively affected the availability of swift fox habitat in disturbed 
grassland (Thompson et al. 2008). 
 
Land-use change to row-crop agriculture and urban areas has resulted in some fragmentation of the 
swift fox range, but genetic diversity has been retained, likely as a result of population expansion since 
the mid-20th century, driven by the species’ relatively high dispersal ability (Cushman et al. 2013, 
Schwalm et al. 2014). Swift foxes are also somewhat adaptable to agricultural practices that allow for 
the persistence of a prey base within a pasture or field setting (Kamler et al. 2007). Some populations in 
the southern portion of the range, however, are more susceptible to fragmentation than others because 
of geographical circumstances, and retaining connectivity across the landscape will likely be an 
important conservation consideration going forward (Schwalm et al. 2014). 
 
Swift fox population declines in the 20th century have led to government efforts to protect the species. 
Because of its extirpation and later reintroduction in Canada, swift fox has received strong protections 
under the federal Species at Risk Act in Canada since 1998 (Pruss et al. 2008). In the United States in 
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1995, the U.S. Department of the Interior Fish and Wildlife Service found swift fox warranted for listing 
under the Endangered Species Act (ESA), but precluded by higher priority listing actions (60 FR 31663-
31666). This finding stimulated the congregation of state agencies each potentially affected state to 
develop a conservation and monitoring plan for the species and prevent its listing under the ESA. The 
agencies established the Swift Fox Conservation Team, which has met regularly to discuss monitoring 
results and update strategies. The agencies have been largely successful in monitoring swift fox 
populations and facilitating reintroductions and expansions of the population in many areas (Dowd 
Stukel 2011). The states were able to show a broader swift fox distribution than originally believed, and 
the newly implemented conservation plan allowed the USFWS to remove swift fox from the list of ESA 
candidate species in 2001 (66 FR 1298). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe, with topography of flat plains, steep but low hills, and occasional 
badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush (Artemisia 
tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass association 
(USDA Forest Service 2015). 
 
Swift fox research on the TBNG is limited. The Forest Service has monitored swift fox populations on the 
TBNG in various years since 1995. Parker et al. (2019) explored potential trophic drivers of swift fox 
populations on the TBNG using Forest Service abundance data. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Swift foxes occupy the TBNG year-round. The majority of swift fox observations on the TBNG are 
clustered on the landscape (see Figure 57). The majority of observations have occurred on prairie dog 
colonies in the area designated as Management Area 3.63, which is managed for the conservation of 
prairie dog colonies and associated wildlife (USDA Forest Service 2002). Forest Service swift fox survey 
data indicate that swift fox populations generally increased through 2016 and 2017. The Forest Service 
observed greater than 300 individual swift foxes in both 2016 and 2017 on the TBNG. The Forest Service 
observed 44 separate dens in 2016 and 47 separate dens in 2017. In 2017, prairie dog colonies on the 
TBNG collapsed as a result of an outbreak of sylvatic plague, caused by the bacterium Yersinia pestis, 
and swift fox populations declined dramatically from 2017 to 2018 (Parker, R. A., unpublished data). 
Current swift fox population numbers are low relative to those observed over the past decade. 
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Figure 57: Swift fox observations on the Thunder Basin National Grassland and nearby lands. Map A is an inset map of 
Management Area 3.63 and its vicinity; the inset area is shown as a black perimeter on Map C. Map B depicts the Spring Creek 
Geographic Area. Map C depicts the Thunder Basin National Grassland, excluding the Spring Creek Geographic Area. Observation 
data are from the local survey dataset maintained by the Douglas Ranger District, the Forest Service Enterprise Data Warehouse, 
and the Wyoming Natural Diversity Database. Note that some areas of the map may not have been surveyed, and the map may 
not show the full distribution of the species for the specified time period. Note that Management Area 3.63 as shown on the map 
includes Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 
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5.2 Habitat requirements and characteristics in the plan area  
 
Swift fox occurs most frequently in and around prairie dog colonies on the TBNG, as these provide a 
large prey base, burrows for denning, and short-stature vegetation, and they occur in gentle topography 
that allows for the detection of threats. Parker et al. (2019) observed that swift fox population numbers 
on the TBNG tend to track the extent of black-tailed prairie dog colonies. Swift fox likely prey on other 
small mammals and insects, and may prefer areas burned or grazed by livestock for short-stature 
vegetation, but no studies have examined swift fox habitat relationships specific to the TBNG outside of 
prairie dog colonies. Though swift fox may use sagebrush habitat in other portions of its range in 
Wyoming (Olson 2000), the species apparently does not often use sagebrush-dominated sites on the 
TBNG. 
 
 

5.3 Current status of habitat in the plan area 
 
Across the TBNG, swift foxes have historically occurred most extensively in the area designated as 
Management Area 3.63 (see Figure 57). Management Area 3.63 encompasses approximately 50,900 
continuous acres of the TBNG and is managed to support large complexes of prairie dog colonies under 
current management direction (USDA Forest Service 2015). 
 
The extent of black-tailed prairie dog colonies on the TBNG has varied widely since consistent monitoring 
of colony area began in 2001 (see Table 67; note that not all areas of the TBNG were surveyed for prairie 
dog colony extent in any given year). The extent of prairie dog colonies has varied with both lethal 
management activities under the plan and outbreaks of sylvatic plague. Three landscape-scale plague 
outbreaks have occurred on the TBNG in 2001, 2005, and 2017. Recent growth and decline of prairie dog 
colonies on the TBNG has been extreme (see Figure 58). The Forest Service understands 2017 and 2018 
to represent the maximum and minimum area of prairie dog colony extent on the TBNG since the Forest 
Service has managed it; measured colony extent on National Forest System lands during those years was 
more than 48,000 acres in 2017 and less than 700 acres in 2018 (note that surveys focused on 
Management Area 3.63 and vicinity and did not capture the full extent or colonies across the TBNG). 
 
Wildland fires occur on the TBNG, though the extent to which swift foxes use burned areas relative to 
unburned areas on the TBNG is unknown. Most fires on the TBNG occur in July and August, after the 
wetter late-spring months. These fires burn primarily in grass and sagebrush fuel types, with some fires 
occurring in ponderosa pine stands on ridgetops. Grass fires are generally flashy and wind-driven. 
Ignition usually occurs during dry thunderstorm events, as a result of human activity, or due to sparks 
created by the railroad. The TBNG and nearby state and private lands have experienced an average of 22 
fire starts per year since 2001, burning an average of approximately 3,050 acres per year across the 
landscape. It is unknown what proportion of these fires occurred in grassland, rather than sagebrush or 
forest. The maximum acreage burned on the TBNG in any one year since 2001 was 4,259, in 2010. In 
addition to wildland fires, the Forest Service conducted an average of approximately 356 acres of 
prescribed burning in priority grassland habitat between 2009 and 2015 to improve habitat for black-
tailed prairie dog and associated species; the Forest Service has stopped implementing prescribed burns 
since that time. 
 
Livestock grazing is ubiquitous on the TBNG. It remains unknown whether livestock grazing improves 
swift fox habitat on the TBNG by maintaining certain vegetation structure. 
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Table 67: Extent of black-tailed prairie dog colonies on the TBNG and adjacent lands. 

Year Acresa 

2001 22,451 

2002 4,394 

2003 5,643 

2004 9,237 

2005 15,427 

2006 5,100 

2007 3,304 

2008 3,932 

2009 2,947 

2010 4,947 

2011 9,868 

2012 17,791 

2013 23,259 

2014 26,439 

2015 29,397 

2016 36,463 

2017 75,856b 

2018 1,154 
a Data for 2001-2015 was collected in surveys conducted by the Forest Service. Data for 2016-2018 was collected in surveys 
conducted by the Thunder Basin Grassland Prairie Ecosystem Association (TBGPEA). Surveyed locations and total area surveyed 
are not consistent from year-to-year. The TBGPEA surveys covered far more state and private land than the Forest Service 
surveys, but the Forest Service surveys were not entirely limited to National Forest System land. The TBGPEA surveys cover 
roughly the vicinity of the Category 1 habitat management area, which largely coincides with Management Area 3.63, currently 
managed to produce habitat adequate for the reintroduction of the black-footed ferret (USFS 2001). Numbers may represent 
general increase and decline in colony extent across the grassland, but do not show the true extent of prairie dog colonies 
across the TBNG in any given year, or trends in any specific locations. 
b This is combined 2016 and 2017 data. The plague event happened in 2017. Mapping efforts for 2017 measured the extent of 
empty burrows even after plague mortality in some colonies in order to gauge the full extent of colonies immediately before 
the plague event. 

 



Mammals – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  376 
 

 

Figure 58: Black-tailed prairie dog colony growth and decline in Management Area 3.63 and its vicinity from 2009 to 2018. Panel 
A shows the growth of colonies from 2009 to 2017. Colony extent is shown for the years 2009, 2013, and 2016/2017 (including 
National Forest System lands only). Panel B shows the decline of colony extent after the plague event in 2017. Colony extent is 
shown for the years 2016/2017 and 2018 (including National Forest System and adjacent state and private lands). Survey data for 
the years 2016 and 2017 are combined to show the maximum extent of colonies prior to the plague outbreak in 2017; the colony 
surveyors were not able to fully map active colonies in 2017 prior to the plague outbreak. Observation data are from the local 
survey dataset maintained by the Douglas Ranger District. Note that Management Area 3.63 as shown on the map includes 
Management Area 2.1 Cheyenne River Zoological Special Interest Area, which is not depicted. 

 

5.4 Projected status of habitat in the plan area 
 
Since the first landscape-scale plague epizootic in 2001, prairie dog colonies on the TBNG have 
experienced very large swings in extent. Though it is difficult to predict the magnitude of maximum and 
minimum colony extent on the TBNG, the plague cycle might be expected to regularly continue. In the 
absence of plague or management intervention, prairie dog colonies naturally fluctuate in size. Prairie 
dog colonies tend to expand under population pressure, and they expand especially rapidly during 
drought, when vegetation for forage is sparse (Cincotta et al. 1987, Derner et al. 2006, Archuleta 2014). 
 
The current TBNG Land and Resource Management Plan emphasizes the growth of prairie dog colonies 
in Management Area 3.63. The plan directs the use of lethal control only in select situations when the 
expansion of prairie dog colonies threatens human health and safety and non-lethal control is ineffective 
(USDA Forest Service 2015). Changes in management direction for prairie dog colonies may alter the 
distribution and extent of habitat for swift fox on the TBNG. 
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Wildland fire will also continue to occur on the landscape at low levels. The Forest Service engages all 
wildland fire starts on the TBNG with initial attack suppression due to the proximity of state and private 
lands to all areas of the TBNG, but it is likely that a few thousand acres will continue to burn annually 
because many fires escape or preempt suppression efforts. The proportion of burning that occurs in 
topography and vegetation types suitable for swift fox habitat is unknown. Climate change models for 
the mixed-grass prairie ecotones at the western edge of the Northern Great Plains in Wyoming and 
Montana project higher temperatures and increased extreme weather events, which will have uncertain 
effects on fire regimes in the region (Conant et al. 2018). 
 
Livestock grazing will continue to occur at moderate intensities across the TBNG. Vegetation structure in 
areas grazed by livestock will be higher than in recently burned areas and prairie dog colonies. 
 
 

5.5 Key risk factors and threats to the species in the plan area 
 
Prairie dog control and plague – Because black-tailed prairie dogs provide the primary prey base for 
swift fox on the TBNG, the contraction of prairie dog colonies by anthropogenic control or plague shrinks 
the prey base and causes increases in vegetation height that may make swift foxes more vulnerable to 
predation. On the TBNG, the decline of prairie dog populations may cause commensurate declines in 
swift fox populations (Parker, R. A., unpublished data). Anthropogenic control measures usually include 
the use of rodenticides, translocation of groups of prairie dogs, and the creation of visual, topographic, 
or hydrologic barriers to which prairie dogs may have an aversion (USDA Forest Service 2015). 
Outbreaks of sylvatic plague can cause extremely rapid contraction of active prairie dog colony acreage, 
resulting in rapid loss of prey base and areas with short-stature vegetation. 
 
Rodenticides – Swift foxes may scavenge prairie dog carcasses after a colony has been poisoned using 
rodenticides. Some rodenticides may pose a risk of secondary poisoning to swift foxes. Anticoagulant 
rodenticides, in particular, remain potent within prairie dog carcasses for up to two weeks, causing high 
risk to predators and scavengers if the carcasses are not removed from the environment (Ruder et al. 
2011, Witmer et al. 2016). In addition, the use of fumigants could kill swift foxes denning in prairie dog 
colonies. Currently, only zinc phosphide rodenticides have been used to poison prairie dogs on the TBNG 
(USDA Forest Service 1981). Contrary to anticoagulants, zinc phosphide poses minimal secondary 
poisoning risk to scavengers because residues are not retained at consequential levels in carcasses (Bell 
and Dimmick 1975, Marsh 1987, Matschke et al. 1992). 
 
Predation – On the TBNG, coyotes and Golden Eagles may prey on swift fox (Karki et al. 2007, 
Moehrenschlager et al. 2007). In general, swift foxes compete with coyotes on the TBNG. Coyotes and 
Golden Eagles may be more abundant on prairie dog colonies on the TBNG. 
 
Fire suppression – Wildland fire suppression has resulted in the loss of a historically common 
disturbance that temporarily provided shortgrass conditions for swift fox on portions of the TBNG 
(Thompson et al. 2008). 
 
Predator control – While canid control has historically caused substantial levels of direct, unintended 
swift fox mortality, more recent predator control methods can largely avoid killing swift fox (e.g., Young 
2016). Current canid control methods on the TBNG include live trapping and aerial gunning of coyotes. 
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Swift foxes are released if found caught in a live trap. Rather than a threat, coyote control may serve as 
a boon to swift fox populations because coyotes often prey upon swift fox (Karki et al. 2007, Parker et al. 
2019). 
 
 

6. Information gaps and limitations 
 
Additional research is needed to better understand the importance of prairie dog colonies to swift fox on 
the TBNG. Swift fox preferred habitat varies slightly across its range, and studies specific to the TBNG 
may help inform management decisions, especially regarding the conservation of prairie dog colonies. In 
addition, an apparently more frequent use of shrublands by swift fox in Wyoming warrants further 
research to determine whether swift fox may use sagebrush habitat on the TBNG (Bjornlie et al. 2017). 
Research is also needed regarding the relationship between swift fox and widespread energy 
development in its grassland habitat. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 68 summarize the condition of indicators that may be used to evaluate 
persistence of swift fox in the plan area. Swift fox populations are apparently tied to prairie dog colonies 
on the TBNG. While swift fox will likely be adaptable to some annual fluctuations in prairie dog colony 
extent, rapid declines in prairie dog populations as a result of plague epizootics or the use of 
rodenticides may constitute threats to swift fox on the TBNG. In addition, the use of some rodenticides 
can cause secondary poisoning in swift foxes. Over the long-term, management of prairie dog colonies 
will likely determine the health and persistence of the swift fox population on the TBNG. 
 
Table 68: Indicators of the potential for swift fox to persist over the long-term in the plan area (FSH 1909.12_10, 12.52c; FSH 
1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Monitored on the TBNG since the mid-1990s 

Potential to be affected by 
the Plan Amendment 

Yes – Primarily occurs in and around black-tailed prairie dog colonies on the 
TBNG; populations track prairie dog colony extent 

Declining trends in 
population or habitat 

Insufficient information – Local population apparently varies with extent of 
black-tailed prairie dog colonies 

Restricted range No – Adequate range exists on the TBNG to host a population; overall range is 
expanding 

Low population numbers or 
restricted ecological 
conditions 

Yes – Current low population due to plague outbreak in TBNG black-tailed 
prairie dog colonies in 2017 

Significant threats Yes – Contraction of prairie dog colonies as a result of anthropogenic 
management or sylvatic plague; secondary poisoning via consumption of prairie 
dogs poisoned with anticoagulant rodenticides 

 
 

8. Suggested management actions to support the key ecological conditions 
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Swift fox populations are linked to the extent of prairie dog colonies on the TBNG, and the maintenance 
of prairie dog colonies across the landscape may facilitate the viability of local swift fox populations. The 
limiting of rodenticide use and recreational shooting of prairie dogs can aid in colony expansion (Uresk 
and Schenbeck 1987, Pauli and Buskirk 2007), while dusting for plague-carrying fleas and vaccinating 
prairie dogs for sylvatic plague can facilitate colony resilience to the disease (Biggins et al. 2010, Rocke et 
al. 2017). In addition, reducing the connectivity of prairie dog complexes across the landscape may 
inhibit the spread of plague throughout the TBNG (Cully et al. 2010). Reintroductions of fire to the 
landscape on a limited basis may additionally provide short-stature vegetation conditions preferred by 
swift fox (Thompson et al. 2008). 
 
The use of anticoagulant rodenticides to control prairie dogs has the potential to cause secondary 
poisoning in swift foxes because they tend to inhabit prairie dog colonies on the TBNG (Ruder et al. 
2011, Witmer et al. 2016). Any use of anticoagulant rodenticides should ensure that poisoned prairie 
dogs are not available for scavenging by swift foxes. Use of alternative rodenticides such as zinc 
phosphide would likely pose less risk of secondary poisoning in swift foxes (Marsh 1987). 
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Thirteen-lined ground squirrel – Ictidomys tridecemlineatus 
 
1. Introduction 

 
Thirteen-lined ground squirrel can be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the 
best available scientific information to evaluate whether the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for thirteen-lined 
ground squirrel. The intent of the amendment is to modify direction for conservation of short-stature 
grasslands and control of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the 
Thunder Basin National Grassland (TBNG). The available information indicates that the proposed plan 
amendment has the potential to cause substantial adverse impacts to or substantially lessen protections 
for thirteen-lined ground squirrel, because of the potential for non-target poisoning and recreational 
shooting of individuals occupying prairie dog colonies. 
 
Thirteen-lined ground squirrel is a small, burrowing rodent that is widely distributed across grassland 
habitats of central North America. Thirteen-lined ground squirrel is adaptable and can take advantage of 
land-use conversion for agriculture. Few significant threats have been observed for the species, but 
humans may often use rodenticides to eradicate thirteen-lined ground squirrel because it forages on 
crop seeds after planting. Thirteen-lined ground squirrels often occupy prairie dog colonies, but are not 
dependent on colonies for habitat. Thirteen-lined ground squirrels that occupy prairie dog colonies 
subject to lethal control may experience non-target mortality from rodenticides. Thirteen-lined ground 
squirrels may also be shot when recreational shooting occurs in prairie dog colonies. 
 
 

2. Status   
 
Table 69 summarizes the current status of thirteen-lined ground squirrel by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 69: Current status of thirteen-lined ground squirrel by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction due to a very extensive range, abundant 
populations or occurrences, and little to no concern from declines or threats. 

NatureServe 
Wyoming state 
rank 

S5 Secure – At very low risk or extirpation in Wyoming due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize thirteen-lined ground squirrel as sensitive in  
Region 2. No other Forest Service regions recognize thirteen-lined ground squirrel 
as sensitive. 

USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize thirteen-lined ground squirrel as sensitive in 
Wyoming. No other BLM regions recognize thirteen-lined ground squirrel as 
sensitive. 

USDOI FWSb 

status 
N/A No special status. A subspecies was listed as a Category 2 candidate species under 

the Endangered Species Act between 1985 and 1994 (50 FR 37958-37967, 59 FR 
58982-59028). 
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WGFDc status N/A No special status. 

Natural Heritage 
Programd status 

SOC Species of Concern – Vulnerable to extirpation at the global or state level due to 
rarity, inherent vulnerability, and threats. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Ictidomys tridecemlineatus (Mitchill, 1821) is the accepted name by the Integrated Taxonomic 
Information System (ITIS). Taxonomic synonyms include Spermophilus tridecemlineatus (Mitchill, 1821). 
The species is commonly referred to as “thirteen-lined ground squirrel.” ITIS recognizes ten subspecies, 
several of which may occur in Wyoming. The subspecies Ictidomys tridecemlineatus alleni (Merriam, 
1898), commonly known as “Allen’s 13-lined ground squirrel,” is found only in the Big Horn and Wind 
River Basins in Wyoming. Allen’s 13-lined ground squirrel was a Category 2 candidate species under the 
Endangered Species Act, meaning more information was needed to determine whether or not the 
subspecies warranted listing, until the Category 2 designation was discontinued (50 FR 37958-37967, 59 
FR 58982-59028). 
 
 

4. Range-wide information 
 
Overview 
Thirteen-lined ground squirrel is a North American endemic. Originally limited to the Great Plains, 
thirteen-lined ground squirrel quickly exploited pastures and open areas that were cleared during 
European settlement, expanding its range to extend from central Alberta, Manitoba, and Saskatchewan 
southward to Texas and New Mexico, and from central Ohio westward to Colorado (Hygnstrom et al. 
1994; see Figure 59). 
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Figure 59: Current range of thirteen-lined ground squirrel in the United States (U.S. Geological Survey – Gap Analysis Project 2017). 
Note that the map does not capture thirteen-lined ground squirrel range in southern Canada. Versions of full range maps may be 
accessed at the online Map of Life (https://mol.org/species/). 

 
Habitat 
Thirteen-lined ground squirrels prefer open areas with short grass and well-drained loamy or sandy soils 
for burrows. They can be found where these conditions exist in grasslands, fields, meadows, shrublands, 
and cultivated areas (Evans 1951). 
 
Life History 
Thirteen-lined ground squirrel is a fossorial species that breeds from April to June, having one litter per 
year. It lives in loosely associated family units, but is not a colonial species. Thirteen-lined ground 
squirrel home ranges vary from one to 12 acres in size (Gunderson 1976). Thirteen-lined ground 
squirrels forage on seeds, fruits, insects, grasses, and forbs and when not foraging spend much of their 
time resting, caring for young and hibernating underground (Wistrand 1974). 
 
Population trends and threats 
The population trend for thirteen-lined ground squirrel is stable and the International Union for 
Conservation of Nature considers it a species of least concern (Cassola 2016). NatureServe ranks the 
species as secure throughout its range and in the state of Wyoming (NatureServe 2018). 
 
Thirteen-lined ground squirrel has faced some eradication efforts by humans because it may damage 
crop yield where it forages on sown crop seeds (Johnson et al. 1985). Rodenticides are commonly used 
to control thirteen-lined ground squirrel populations (Vantassel et al. 2009). 
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5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
The distribution and abundance of thirteen-lined ground squirrel on the TBNG are unknown, though the 
species is likely a common inhabitant of the area. The TBNG is well-within the historical range of the 
species (see Figure 59). Thirteen-lined ground squirrels may often use sites with soil characteristics 
similar to those used by black-tailed prairie dogs for ease of burrowing, and thirteen-lined ground 
squirrels can be common on prairie dog colonies (Stapp et al. 2009). An extensive review of ecological 
sites on the TBNG by Haufler et al. (2008) predicted that prairie dog colonies could occur on clayey, 
loamy, and saline upland ecological sites, which in total constitute approximately half of the surface area 
of the TBNG. On prairie dog colonies, prairie dogs, which are larger than thirteen-lined ground squirrels, 
may kill thirteen-lined ground squirrels to reduce interspecific competition for forage resources 
(Hoogland and Brown 2016). 
 
The primary threats to thirteen-lined ground squirrel on the TBNG are likely non-target mortality during 
lethal control of prairie dogs and recreational shooting. Thirteen-lined ground squirrels could consume 
poisoned baits placed in burrows in prairie dog colonies, or die as a result of the use of burrow 
fumigants in colonies. Recreational shooting of prairie dogs is also common on the TBNG (Pauli and 
Buskirk 2007), and thirteen-lined ground squirrels could experience direct mortality as a result of this 
activity. 
 
The epizootic disease sylvatic plague, caused by the bacterium Yersinia pestis, is prevalent among prairie 
dogs on the TBNG (Pauli et al. 2006, Cully et al. 2010). Ground squirrels are especially susceptible to 
plague epizootics, but mortality rates among thirteen-lined ground squirrels have not been studied and 
are likely far lower than the near complete mortality experienced by black-tailed prairie dogs on the 
TBNG (Stapp et al. 2009). 
 
Other threats to thirteen-lined ground squirrel on the TBNG are generally unknown, but could include 
increased drought stress to forage availability with future climate change (Conant et al. 2018, Stephens 
et al. 2018) and targeted rodenticide or shooting use by humans (Vantassel et al. 2009).  
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6. Information gaps and limitations 
 
Unit specific information on population trends, demographics, and threats is unavailable. Studies 
regarding incidence of sylvatic plague in thirteen-lined ground squirrel would be helpful to inform future 
management of this species on the TBNG. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 70 summarize the condition of indicators that may be used to evaluate 
persistence of the thirteen-lined ground squirrel in the plan area. While information specific to the 
TBNG is unavailable, the species is stable and does not face significant threats range-wide. Thirteen-
lined ground squirrels living in prairie dog colonies may die because of lethal control and recreational 
shooting of prairie dogs. 
 
Table 70: Indicators of the potential for thirteen-lined ground squirrel to persist over the long-term in the plan area (FSH 
1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – Species is native to Wyoming 

Established or becoming 
established in the plan area 

Yes – TBNG is within the species range, and observation records exist 
dating back to the 1980s 

Potential to be affected by the 
Plan Amendment 

Yes – Increased use of rodenticides in prairie dog colonies could cause an 
increase in mortality of thirteen-lined ground squirrels on the TBNG 

Declining trends in population or 
habitat 

Insufficient information – No population trend data are available for the 
TBNG 

Restricted range No – Widely distributed within historical range and not likely locally 
restricted on the TBNG 

Low population numbers or 
restricted ecological conditions 

Insufficient information – No distribution data are available for the TBNG 

Significant threats No – No significant threats have been observed 

 
 

8. Suggested management actions to support the key ecological conditions 
 
The thirteen-lined ground squirrel on the TBNG appears to be widespread and abundant, and 
management actions may not be necessary to support key ecological conditions for the species. 
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Reptiles 
 
Plains hog-nosed snake – Heterodon nasicus 
 
1. Introduction 

 
Plains hog-nosed snake can be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the 
best available scientific information to evaluate whether the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for plains hog-nosed 
snake. The intent of the amendment is to modify direction for conservation of short-stature grasslands 
and control of black-tailed prairie dog (Cynomys ludovicianus) colonies on portions of the Thunder Basin 
National Grassland (TBNG). The available information indicates that the plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessen protections for plains hog-nosed 
snake, because of the possible rare threat of ingestion of lead ammunition and anticoagulant 
rodenticides where recreational shooting or poisoning of prairie dogs occurs. 
 
Plains hog-nosed snake is a small- to medium-sized, Great Plains snake, inhabiting grassland habitats 
across central North America. Plains hog-nosed snake uses burrows for daily shelter and as winter 
hibernacula. The plains hog-nosed snake diet is somewhat diverse, but typically incorporates a large 
amphibian, especially toad, component. Though it remains widespread, land-use change from native 
prairie to row-crop agriculture may have caused some reductions in abundance in portions of the range. 
Plains hog-nosed snakes are not reliant on prairie dogs colonies for prey or shelter. 
 
 

2. Status   
 
Table 71 summarizes the current status of plains hog-nosed snake by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 71: Current status of plains hog-nosed snake by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction range-wide. Large range in the plains of 
central North America; common in many areas. Little to no concern from 
threats. 

NatureServe 
Wyoming 
state rank 

S4 Apparently Secure – At a fairly low risk of extirpation in Wyoming due to an 
extensive range and many populations or occurrences, but with possible cause 
for some concern as a result of local recent declines, threats, or other factors. 

USDA Forest 
Service Region 
2 status 

N/A The Forest Service does not recognize plains hog-nosed snake as sensitive in  
Region 2. Region 1 lists the species as sensitive. 



Reptiles – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  393 
 

USDOI BLMa 
Wyoming 
status 

N/A The BLM does not recognize plains hog-nosed snake as sensitive in Wyoming. 
The Montana-Dakotas region lists the species as sensitive. 

USDOI FWSb 

status 
N/A No special status. 

WGFDc status NSSU, Tier 
II 

Species of Greatest Conservation Need – Tier II (“moderate priority”); 
insufficient information available to assign a Native Species Status rank. 

Natural 
Heritage 
Programd 
status 

N/A No special status. 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Heterodon nasicus Baird and Girard, 1852 is the accepted name by the Integrated Taxonomic 
Information System (ITIS). Recognized synonyms include Heterodon nasicus nasicus Baird and Girard, 
1852. The species is commonly referred to as “plains hog-nosed snake.” Other English common names 
include “western hog-nosed snake,” “plains hognose snake,” and “western hognose snake.” ITIS does 
not recognize any subspecies. 
 
 

4. Range-wide information 
 
Distribution and abundance 
The range of plains hog-nosed snake extends from Alberta, Manitoba, and Saskatchewan southward 
through the Great Plains region of central North America to New Mexico and northern Texas. The species 
also occupies parts of the Mississippi River Valley in southeastern Minnesota, Illinois, and eastern 
Missouri (Smith et al. 2003; see Figure 60). In the eastern parts of the range, suitable soils for burrowing 
are discontinuous, while in the arid shortgrass prairies of the western part of the range, plains hog-
nosed snake abundance is more continuous (Wright and Didiuk 1998). Plains hog-nosed snake is 
relatively sparsely distributed across its range, but is also difficult to detect, and few comprehensive 
surveys exist (Wright and Didiuk 1998).  
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Figure 60: Current range of plains hog-nosed snake in the United States (U.S. Geological Survey – Gap Analysis Project 2017). Note 
that the map does not capture plains hog-nosed snake range in southern Canada and northern Mexico. Versions of full range 
maps may be accessed at the online Map of Life (https://mol.org/species/). 

 
Habitat 
Plains hog-nosed snakes prefer grasslands with sandy or gravelly areas for burrowing; however, they can 
also inhabit open brushland and woodland, farmlands, canyon bottoms, scrub brush, and floodplains, 
(Baxter and Stone 1985, Ernst and Ernst 2003). The species may show a preference for areas close to 
water, especially because it commonly preys on toads and other amphibians (Baxter and Stone 1985). In 
the mixed-grass prairie, plains hog-nosed snakes often inhabit floodplains of rivers (Maxell and 
Burkholder 2017).  
 
Life History 
Plains hog-nosed snake is a burrowing, diurnal species and although not dangerous can appear quite 
aggressive when threatened (Baxter and Stone 1985). They are likely to be most active in Wyoming from 
April to October spending the night in temporary burrows constructed in loose soil. They create burrows 
for hibernation but will also exploit abandoned mammal burrows (Ernst and Ernst 2003). The diet 
composition of plains hog-nosed snake is relatively diverse, varying across its range (Durso and Mullin 
2017). For example, in southeastern Alberta, plains hog-nosed snake abundance may be somewhat tied 
to the local abundance of pocket gophers (family Geomyidae) (Wright and Didiuk 1998). Preferential 
food items include toads, lizards, small mammals, frogs, birds, salamanders, snakes, turtle eggs, and 
invertebrates (Baxter and Stone 1985, Ernst and Ernst 2003, Stebbins 2003, Durso and Mullin 2017). 
Female snakes lay their eggs in soft soil or sand from June to August (Ernst and Ernst 2003, Stebbins 
2003) and hatchlings emerge after approximately 50 to 60 days, usually in August or September (Baxter 
and Stone 1985, Ernst and Ernst 2003). 
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Population trends and threats 
Plains hog-nosed snake is considered a species of least concern by the International Union for 
Conservation of Nature (IUCN) with a globally stable population trend. Regional declines, however, have 
been observed anecdotally in Montana and Illinois (Durso 2011, Montana Department of Fish, Wildlife, 
and Parks 2019). As is the case with many prairie grassland species, conversion of grasslands and 
savannas to agriculture lands has likely caused localized declines (Wright and Didiuk 1998). The species 
is sometimes killed opportunistically by humans because it is mistaken for rattlesnakes (Baxter and Sone 
1985). Plains hog-nosed snakes are also often captured for use as pets (Stallins and Kelley 2013). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 
 
No research has examined plains hog-nosed snake habitat and occurrence on the TBNG specifically. The 
Forest Service does not monitor plains hog-nosed snake populations on the TBNG. There are three 
known detections in the vicinity of the TBNG (collected in 1987 and in 2012) in the Wyoming Natural 
Diversity Database. Plains hog-nosed snake is uncommon in the Powder River Basin relative to other 
reptiles (Estes-Zumpf et al. 2011). 
 
Because there have been few observations of plains hog-nosed snake on the TBNG, very little is known 
about the species’ distribution, abundance, ecological needs, and threats in Wyoming, and there is 
insufficient information available to assess the species key ecological conditions or risks to those 
conditions in the plan area. A possible rare threat to individual plains hog-nosed snakes could be the 
ingestion of lead ammunition used in the recreational shooting of prairie dogs if a large plains hog-nosed 
snake were to eat a shot prairie dog carcass (Grillitsch and Schiesari 2010). In addition, the use of 
anticoagulant rodenticides could cause very rare instances of non-target poisoning to individual plains 
hog-nosed snakes if they were to ingest a poisoned prairie dog. Anticoagulant rodenticides have not 
been shown to have effects on reptiles, but mortality possibly as a result of a loss of the ability to 
thermoregulate has been observed after direct ingestion of poisoned baits (Merton 1987, Hoare and 
Hare 2006). 
 
 

6. Information gaps and limitations 
 
Unit specific information on population trends, demographics and threats is unavailable. Additional basic 
and applied research is necessary to inform future management of this species on the TBNG and in the 
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state of Wyoming. Baseline surveys are needed to better understand population trends, demographics, 
and habitat use and distribution. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 72 summarize the condition of indicators that may be used to evaluate 
persistence of the plains hog-nosed snake in the plan area. In general, insufficient information is 
available to evaluate the persistence of the species in the plan area. 
 
Table 72: Indicators of the potential for plains hog-nosed snake to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – Native range maps include TBNG 

Established or becoming 
established in the plan area 

Yes – Three occurrences documented in the Wyoming Natural Diversity 
Database dating back to the 1980s 

Potential to be affected by the Plan 
Amendment 

Yes – Possible rare cases of non-target poisoning by rodenticides or lead 
poisoning if individuals ingest poisoned or shot prairie dogs  

Declining trends in population or 
habitat 

Insufficient information – Trends stable at the global level; trends 
unknown on the TBNG 

Restricted range No – Widespread across the central plains 

Low population numbers or 
restricted ecological conditions 

Insufficient information – Distribution and abundance unknown in the 
plan area; baseline assessment needed 

Significant threats Insufficient information – Threats unknown 

 
 
 

8. Suggested management actions to support the key ecological conditions 
 
Insufficient information is available to inform management of plains hog-nosed snake in the plan area. 
Because of the potential for infrequent non-target poisoning, avoidance of the use of anticoagulants 
could prevent the mortality of some individual plains hog-nosed snakes. In addition, the use of non-lead 
ammunition in recreational shooting that occurs on prairie dog colonies or the implementation of 
shooting prohibitions in some prairie dog colonies could prevent rare instances of lead poisoning in 
individual plains hog-nosed snakes. 
 
 

9. Best available scientific information considered 
 
Baxter, G. T., and M. D. Stone. 1985. Amphibians and reptiles of Wyoming (2nd Ed.). Cheyenne, WY, USA: 

Wyoming Game and Fish Department. 137 pp. 
 
Durso, A. M. 2011. Interactions of diet and behavior in a death-feigning snake (Heterodon nasicus). 

Master’s Thesis. Charleston, IL, USA: Eastern Illinois University. 94 pp. 
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Durso, A. M., and S. J. Mullin. 2017. Ontogenetic shifts in the diet of plains hog-nosed snakes (Heterodon 
nasicus) revealed by stable isotope analysis. Zoology 120:83-91. 
http://dx.doi.org/10.1016/j.zool.2016.07.004 

 
Ernst, C. H., and E. M. Ernst. 2003. Snakes of the United States and Canada. Washington, DC, USA: 

Smithsonian Books. 668 pp. 
 
Estes-Zumpf, W., H. Griscom, and D. Keinath. 2011. Inventory and monitoring of amphibians and reptiles 

in the Powder River Basin area of Wyoming: final report 2010. Buffalo, WY, USA: U.S. 
Department of the Interior Bureau of Land Management Buffalo Field Office. 45 pp. 

 
Grillitsch, B., and L. Schiesari. 2010. The ecotoxicology of metals in reptiles. Pp. 337-448 in: (D. W. 

Sparling, G. Linder, C. A. Bishop, and S. K. Krest [Eds.]) Ecotoxicology of Amphibians and Reptiles. 
Boca Raton, FL, USA: CRC Press. 

 
Hoare, J. M., and K. M. Hare. 2006. The impact of brodifacoum on non-target wildlife: gaps in 

knowledge. New Zealand Journal of Ecology 30(2):157-167. 
 
Maxell, B., and B. Burkholder. 2017. Plains hog-nosed snake (Heterodon nasicus) predicted suitable 

habitat modeling [unpublished report]. Missoula, MT, USA: Montana Natural Heritage Program. 
15 pp. 

 
Merton, D. 1987. Eradication of rabbits from Round Island, Mauritius: a conservation success story. 

Dodo 24:19-43. 
 
Montana Department of Fish, Wildlife, and Parks. 2019. Plains hog-nosed snake — Heterodon nasicus.  

Montana Field Guide. Montana Natural Heritage Program and Montana Fish, Wildlife and Parks. 
http://FieldGuide.mt.gov/speciesDetail.aspx?elcode=ARADB17013 

 
Smith, H. M., D. Chiszar, C. M. Eckerman, and H. D. Walley. 2003. The taxonomic status of the Mexican 

hognose snake Heterodon kennerlyi Kennicott (1860). Journal of Kansas Herpetology 5:17-20. 
 
Stallins, J. A., and L. Kelley. 2013. The embeddedness of a North American snake in the wildlife pet trade 

and the production of assemblage biogeographies. Annals of the Association of American 
Geographers 103(3):417-436. https://doi.org/10.1080/00045608.2013.765770 

 
Stebbins, R. C. 2003. A field guide to western reptiles and amphibians (3rd Ed.). Boston, MA, USA: 

Houghton Mifflin Company. 336 pp. 
 
USDA Forest Service. 2015. Black-tailed prairie dog conservation assessment and management strategy 

for the Thunder Basin National Grassland. Laramie, WY, USA: Medicine Bow-Routt National 
Forests and Thunder Basin National Grassland. 74 pp. 

 
U.S. Geological Survey - Gap Analysis Project. 2017. Plains hog-nosed snake (Heterodon nasicus) 

rPHNSx_CONUS_2001v1 Range Map. http://doi.org/10.5066/F72R3QSZ 
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Prairie rattlesnake – Crotalus viridis 
 
1. Introduction 

 
Prairie rattlesnake can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessen protections for prairie rattlesnake. The 
intent of the amendment is to modify direction for conservation of short-stature grasslands and control 
of black-tailed prairie dog (Cynomys ludovicianus) colonies on the Thunder Basin National Grassland 
(TBNG). The available information indicates that the plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessen protections for prairie rattlesnake, because of the 
possible rare threat of ingestion of lead ammunition and anticoagulant rodenticides where recreational 
shooting or poisoning of prairie dogs occurs. 
 
Prairie rattlesnake is a common Great Plains snake, inhabiting grasslands, deserts, and shrubland 
habitats in much of central North America. Prairie rattlesnake is a diet and open habitat generalist, and 
is abundant across most of its range. Prairie rattlesnakes require subterranean burrows for shelter and 
overwinter hibernation. Prairie rattlesnake may face local declines humans may kill rattlesnakes because 
of the perceived threat of their toxic bites. 
 
Prairie rattlesnakes are habitat generalists on the TBNG and do not depend on prairie dog colonies. 
Prairie rattlesnakes may use prairie dog colonies as secondary habitat for their abundance of burrows 
and small mammalian and avian prey. Prairie rattlesnakes are most often found on rocky outcrops on 
the TBNG.  
 
 

2. Status   
 
Table 73 summarizes the current status of prairie rattlesnake by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
 
Table 73: Current status of prairie rattlesnake by various ranking entities. 

Entity Status Details 

NatureServe 
global rank 

G5 Secure – At very low risk or extinction due to a very extensive range, abundant 
populations or occurrences, and little to no concern from declines or threats. 

NatureServe 
Wyoming state 
rank 

S5 Secure— At very low risk or extirpation in Wyoming due to a very extensive 
range, abundant populations or occurrences, and little to no concern from 
declines or threats. 
 

USDA Forest 
Service Region 2 
status 

N/A The Forest Service does not recognize prairie rattlesnake as sensitive in  
Region 2. No other Forest Service regions recognize prairie rattlesnake as 
sensitive 
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USDOI BLMa 
Wyoming status 

N/A The BLM does not recognize prairie rattlesnake as sensitive in Wyoming. No 
other BLM regions recognize prairie rattlesnake as sensitive. 

USDOI FWSb 

status 
N/A No special status 

WGFDc status NSS4 (Bc), 
Tier III 

Species of Greatest Conservation Need – Native Species Status rank 4 (Bc: 
“vulnerable population size or restricted distribution, moderate limiting 
factors”); Tier III (“lowest priority”). 

Natural Heritage 
Programd status 

N/A No special status 

a U.S. Department of the Interior Bureau of Land Management 
b U.S. Department of the Interior Fish and Wildlife Service 
c Wyoming Game and Fish Department 
d Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Crotalus viridis (Rafinesque, 1818) is the accepted name by the Integrated Taxonomic Information 
System (ITIS). Recognized synonyms include Crotalinus viridis Rafinesque, 1818. The species is commonly 
referred to as “prairie rattlesnake,” and other common names include “western rattlesnake.” ITIS 
recognizes two subspecies of prairie rattlesnake, including Crotalus viridis viridis (Rafinesque, 1818) and 
Crotalus viridis nuntius Klauber, 1935, which is commonly known as the “Hopi rattlesnake” and is limited 
in range to northeastern Arizona and northwestern New Mexico. 
 
 

4. Range-wide information 
 
Distribution and abundance 
The range of prairie rattlesnake extends from Alberta and Saskatchewan southward through the Great 
Plains region of central North America to northern Mexico (see Figure 61). Prairie rattlesnake is 
abundant throughout its range. 
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Figure 61: Current range of prairie rattlesnake in the United States (U.S. Geological Survey – Gap Analysis Project 2017). Note that 
the map does not capture small amounts of prairie rattlesnake range in southern Canada and northern Mexico. Versions of full 
range maps may be accessed at the online Map of Life (https://mol.org/species/). 

 
Habitat 
Prairie rattlesnakes occupy plains, foothills, scarp woodlands, and granite or limestone outcrops. They 
are also found near rocky outcrops, talus slopes and rocky stream courses. Prairie rattlesnakes burrow 
for shelter, and they tend to occur in habitat where dens can be established in loose soils or existing 
mammal burrows, often in prairie dog colonies (Baxter and Stone 1985). 
 
Life history 
Prairie rattlesnakes are a burrowing, semi-diurnal, venomous pit-viper species, delivering venom that 
immobilizes or kills the prey by acting as a hemotoxin affecting the circulatory and lymphatic systems 
(Ernst and Ernst 2003). 
 
Prairie rattlesnakes are likely to be most active in Wyoming from April to October, and they hibernate 
during the winter months. This species dens communally, but can range up to 7 miles from dens during 
the summer (Gannon and Secoy 1985). Females give live birth to four to 21 young in late summer and 
generally reproduce biennially, but some may reproduce annually or triennially (Ernst and Ernst 2003). 
Prairie rattlesnakes overwinter in large aggregations in deep underground crevices, prairie dog burrows, 
or other abandoned mammal burrows. Aggregations can be quite large, with one hibernaculum in 
southwestern Saskatchewan having contained an estimated 150 adults, plus juvenile and young-of-year 
in same den (Gannon and Secoy 1984).  
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The prairie rattlesnake diet consists of small mammals such as rodents and leporids, amphibians, lizards, 
other snakes, birds, and invertebrates (Baxter and Stone 1985). 
 

Population trends and threats 
The prairie rattlesnake is widely distributed and is considered a species of least concern by the 
International Union for Conservation of Nature (IUCN), with a globally stable population trend.  
 
As is the case with many prairie grassland species, conversion of grasslands and savannas to agricultural 
lands has likely caused localized declines. In Wyoming, habitat conversion may be a limiting factor, but 
specific threats are unknown. Additionally, human disturbances (deliberate killing and hibernacula 
destruction) could cause declines in the population. The direct eradication of prairie dog colonies can 
also reduce favorable habitat where burrows and prey are abundant (WGFD 2017). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The plan area is the Thunder Basin National Grassland (TBNG). The TBNG is located in northeastern 
Wyoming and encompasses approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and 
Weston counties. The TBNG is heavily interspersed with privately-owned and state-managed lands, 
together creating a grassland ecosystem approximately 1.8 million acres in extent within the Forest 
Service’s administrative boundary. The TBNG spans an ecotone between mixed-grass prairie, shortgrass 
steppe, and sagebrush steppe. The topography ranges from flat plains to steep, but low hills and 
occasional badlands. Within this ecotone, the TBNG consists primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass 
association (USDA Forest Service 2015). 

 
No research has examined prairie rattlesnake habitat and occurrence on the TBNG specifically, although 
surveys have been conducted throughout the state of Wyoming. The Forest Service does not monitor 
prairie rattlesnake populations on the TBNG. The Wyoming Natural Diversity Database contains eleven 
known detections on and near the TBNG (collected from 1987 to 2017), but the species is likely far more 
abundant and widespread than indicated by this data. In Wyoming, prairie rattlesnakes occur in all 
counties east of the Continental Divide (WGFD 2017). Other surveys in the Powder River Basin have 
shown that prairie rattlesnakes are common relative to other reptiles (Estes-Zumpf et al. 2011). 
 
Prairie rattlesnakes are likely habitat generalists across the TBNG, using the array of open shrubland and 
grassland that occurs on the landscape. In surveys of the Powder River Basin, prairie rattlesnakes 
occurred at both upland and riparian sites, but were most common on rock outcrops and near roads 
(Estes-Zumpf et al. 2011). Prairie rattlesnakes are also likely common on prairie dog colonies because 
they provide an abundance of prey and burrows for shelter (WGFD 2017). 
 
Intentional killing by humans because of the perceived threat of toxic rattlesnake bites is likely the only 
substantial risk factor to prairie rattlesnake on the TBNG (WGFD 2017). Eradication of black-tailed prairie 
dog colonies on the TBNG would reduce the total availability of habitat for prairie rattlesnake, but would 
not likely result in negative effects to the prairie rattlesnake population because the species is a habitat 
generalist in the region. The use of burrow fumigants for lethal control of prairie dogs could kill prairie 
rattlesnakes inhabiting burrows in prairie dog colonies. A possible rare threat to individual prairie 
rattlesnakes could be the ingestion of lead ammunition used in the recreational shooting of prairie dogs 
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if a prairie rattlesnake were to eat a shot prairie dog carcass (Grillitsch and Schiesari 2010). In addition, 
the use of anticoagulant rodenticides could cause rare instances of non-target poisoning to individual 
prairie rattlesnakes if they were to ingest a poisoned prairie dog. Anticoagulant rodenticides have not 
been shown to have effects on reptiles, but mortality possibly as a result of a loss of the ability to 
thermoregulate has been observed after direct ingestion of poisoned baits (Merton 1987, Hoare and 
Hare 2006). 
 
 

6. Information gaps and limitations 
 
Unit specific demographic information for prairie rattlesnake is unavailable. Additional data regarding 
threats and habitat use may prove useful to understand the effects of management actions on the 
species, especially regarding the use of rodenticides and the frequency of prairie rattlesnake predation 
on prairie dogs. 
 
 

7. Status of indicators used to evaluate persistence 
 
The items listed in Table 74 summarize the condition of indicators that may be used to evaluate 
persistence of the prairie rattlesnake in the plan area. Prairie rattlesnake is likely widespread and 
abundant in the plan area and is not likely to face challenges related to persistence due to changes in 
the management of prairie dog colonies. Impacts to individuals could result from the use of certain 
types of rodenticides or lead ammunition in recreational shooting. 
 
Table 74: Indicators of the potential for prairie rattlesnake to persist over the long-term in the plan area (FSH 1909.12_10, 
12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – Native range maps include TBNG 

Established or becoming 
established in the plan area 

Yes – Observation records date back to at least the 1980s; common in 
other reptile surveys in northeastern Wyoming  

Potential to be affected by the 
Plan Amendment 

Yes – Possible rare cases of non-target poisoning by rodenticides or lead 
poisoning if individuals ingest poisoned or shot prairie dogs 

Declining trends in population or 
habitat 

Insufficient information – Trends are stable range-wide, but unknown on 
the TBNG 

Restricted range No – Species is widespread and abundant across the central plains. 

Low population numbers or 
restricted ecological conditions 

Insufficient information – A baseline assessment is needed for the TBNG, 
but statewide data may be sufficient to show relatively high abundance 

Significant threats No – Intentional killing by humans is likely prevalent, but has not been 
shown to have impacted populations on the TBNG 

 
 
 

8. Suggested management actions to support the key ecological conditions 
 
Management actions to maintain preferred habitat could include conservation of black-tailed prairie dog 
colonies in the plan area. In general, maintenance of subterranean burrows will provide locations for 
prairie rattlesnake shelter and hibernation. Because of the potential for infrequent non-target 
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poisoning, avoidance of the use of anticoagulants could prevent the mortality of some individual prairie 
rattlesnakes. In addition, the use of non-lead ammunition in recreational shooting that occurs on prairie 
dog colonies or the implementation of shooting prohibitions in some prairie dog colonies could prevent 
rare instances of lead poisoning in individual prairie rattlesnakes. 
 
 

9. Best available scientific information considered 
 
Baxter, G. T., and M. D. Stone. 1985. Amphibians and reptiles of Wyoming (2nd Ed.). Cheyenne, WY, USA: 

Wyoming Game and Fish Department. 137 pp. 
 
Ernst, C. H., and E. M. Ernst. 2003. Snakes of the United States and Canada. Washington, DC, USA: 

Smithsonian Books. 668 pp. 
 
Estes-Zumpf, W., H. Griscom, and D. Keinath. 2011. Inventory and monitoring of amphibians and reptiles 

in the Powder River Basin area of Wyoming: final report 2010. Buffalo, WY, USA: U.S. 
Department of the Interior Bureau of Land Management Buffalo Field Office. 45 pp. 

 
Gannon, V. P. J., and D. M. Secoy. 1984. Growth and reproductive rates of a northern population of the 

prairie rattlesnake, Crotalus v. viridis. Journal of Herpetology 18(1):13-19. 
 
Gannon, V. P. J., and D. M. Secoy. 1985. Seasonal and daily activity patterns in a Canadian population of 

the prairie rattlesnake, Crotalus viridis viridis. Canadian Journal of Zoology 63(1):86-91. 
 
Grillitsch, B., and L. Schiesari. 2010. The ecotoxicology of metals in reptiles. Pp. 337-448 in: (D. W. 

Sparling, G. Linder, C. A. Bishop, and S. K. Krest [Eds.]) Ecotoxicology of Amphibians and Reptiles. 
Boca Raton, FL, USA: CRC Press. 

 
Hoare, J. M., and K. M. Hare. 2006. The impact of brodifacoum on non-target wildlife: gaps in 

knowledge. New Zealand Journal of Ecology 30(2):157-167. 
 
Merton, D. 1987. Eradication of rabbits from Round Island, Mauritius: a conservation success story. 

Dodo 24:19-43. 
 
USDA Forest Service. 2015. Black-tailed prairie dog conservation assessment and management strategy 

for the Thunder Basin National Grassland. Laramie, WY, USA: Medicine Bow-Routt National 
Forests and Thunder Basin National Grassland. 74 pp. 

 
U.S. Geological Survey - Gap Analysis Project. 2017. Prairie rattlesnake (Crotalus viridis) 

rPRRAx_CONUS_2001v1 Range Map. http://doi.org/10.5066/F70R9NK3 
 
Wyoming Game and Fish Department (WGFD). 2017. Prairie rattlesnake – Crotalus viridis. Pp. IV – 7 – 

40-41 in: Wyoming Game and Fish Department State Wildlife Action Plan. Cheyenne, WY, USA. 
Available at: https://wgfd.wyo.gov/Habitat/Habitat-Plans/Wyoming-State-Wildlife-Action-Plan 
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Plants 
 
Barr’s milkvetch – Astragalus barrii / ASBA 
  
1. Summary 

 
Astragalus barrii can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for A. barrii. The intent of the 
amendment is to modify management direction for conservation of short-stature grasslands and control 
of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National Grassland 
(TBNG). A. barrii occurs across the plan area including lands that may be affected by the proposed plan 
amendment and in other areas of prairie dogs occupancy. Due to overlap in species’ distribution there is 
potential for the plan amendment to cause substantial adverse impacts to or substantially lessened 
protections for A. barrii. 
 
There are only approximately 110 total occurrences of this species world-wide. This species has an 
extremely limited range and is restricted to the Powder River Basin in Wyoming and Montana, and 
limited badlands in South Dakota and Nebraska. Roughly half (54) of the total known occurrences are in 
Wyoming, twenty-three of which are within the administrative boundaries of the Thunder Basin 
National Grassland. In the plan area, this species primarily threatened by development associated with 
leasable minerals and is thought to be in moderate decline due to land modifications driven by the 
extraction of these resources. Changes in the management of short-stature vegetation and the 
expansion or contraction of prairie dog colonies are not expected to impact this species. Grazing from 
native ungulates and livestock has also been found to have little impact, though noxious weeds and non-
native annual plants spread by roads, livestock, and other activities do pose a threat. It is important to 
note that A. barrii has a patchy distribution and is not always found in areas defined by observers as 
potential habitat. There are many areas of the TBNG that appear to be suitable but remain unoccupied 
by this species. Despite extensive inventories, habitat needs and factors that affect establishment and 
persistence may not be well understood.  
 
 

2. Status   
 
Table 75 summarizes the current status of Barr’s milkvetch by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 75: Current status of Barr’s milkvetch (Astragalus barrii) by various ranking entities. 

Entity Status Details 

NatureServe global rank G3G4 Vulnerable: Rounded global status is G3 due to limited range and 
known threats. 
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NatureServe Wyoming 
state rank 

S3 Vulnerable: Threatened in the Powder River Basin by leasable 
mineral extraction activities. Ranked S1 in Nebraska, S3 in South 
Dakota and Montana. 

USDA Forest Service status Regional 
Forester 
Sensitive 
Species 

Designated as a Sensitive Species in both Region 1 and Region 2 

USDOI FWSa status Proposed as 
a Category 2 
species in 
1985, 
revised to 
Category 3-C 
in 1993 

3-C - Taxa that have proven to be more abundant or widespread 
than was previously believed and/or those that are not subject to 
any identifiable threat. Should further research or changes in land 
use indicate significant decline in any of these taxa they may be 
reevaluated for possible inclusion in category 1 or 2 (USDI Fish and 
Wildlife Service 1993) 

WGFDb status N/A WGFD does not rank plants 

Natural Heritage Programc 
status 

Species of 
Potential 
Concern 

A “watch” list species. The vascular plant species in this category have 
limited global distribution, currently appear secure, but may be 
vulnerable to large-scale landscape changes. 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Astragalus barrii is the accepted name by the Integrated Taxonomic Information System (ITIS). They do 
not recognize any synonyms, other authorities list Orophaca barrii as an obsolete synonym (USDA NRCS 
2019). 
 
 

4. Range-wide information 
 
Astragalus barrii is a regional endemic of the plains in southwestern South Dakota, eastern Wyoming, 
southeastern Montana, and northwestern Nebraska. Approximately 75 percent of the known A. barrii 
occurrences are located in the Powder River Basin of Wyoming and Montana. The remainder are 
clustered in the vicinity of Badlands National Park (Dingman 2003, Ashton 2015) and the Buffalo Gap 
National Grassland (Ladyman 2006). It has been reported from Natrona, Niobrara, Converse, Weston, 
Johnson, and Campbell counties in Wyoming; Shannon, Fall River, Custer, and Pennington counties in 
South Dakota; Dawes County in Nebraska; and Rosebud, Powder River, Big Horn, Carbon, and Carter 
counties in Montana (Figure 62). Astragalus barrii is known from approximately 54 occurrences in 
Wyoming (Figure 65), approximately 27 occurrences in South Dakota, and approximately 35 occurrences 
in Montana. There are less than three occurrences in northwestern Nebraska, none of which are on 
National Forest System land (Handley and Fertig 2008, Ladyman 2006). Wyoming and the Thunder Basin 
National Grassland (TBNG) are central to the limited distribution of this species. Wyoming has the 
largest occupied range and most occurrences of this species of any state. Twenty occurrences are 
reported by Wyoming Natural Diversity Database within the administrative boundaries of the main unit 
of the TBNG, with an additional 3 occurrences on the Spring Creek unit of the TBNG (Heidel 2004, 
Ladyman 2006, WYNDD 2019). At least four of these occurrences are fully or partially on state or private 
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land inholdings and are thus not under the management of the Forest Service. Reports of the number of 
occurrences state-wide and unit-wide vary depending on how occurrences are tallied, and there are 
likely additional private-land populations that have not been inventoried.  
 

 
Figure 62: Known distributional range of regionally endemic Astragalus barrii in North America. Wyoming, South Dakota, Montana 
and Nebraska shown in gray are within the known distributional range of this species and have records of species occurrence 
(extant or historic). Pop-out (right) shows the limited distribution by county within the 4 state range (Kartesz 2015). 

 
The NatureServe rounded global status for A. barrii is G3 - vulnerable. It is also designated as S3 – 
Vulnerable in Wyoming, Montana and South Dakota. It is ranked S1 - Critically Imperiled in Nebraska 
(NatureServe 2019).  Astragalus barrii is designated a sensitive species by both Region 1 and Region 2 of 
the USFS (USDA Forest Service 2017). It is designated a Watch species by the USDI BLM in Montana and 
a Potential Species of Conservation Concern by Wyoming Natural Diversity Database (2019).  
 
Astragalus barrii grows on dry badlands and semi-barren slopes with low vegetation cover. It is found on 
soils derived from shale, sandstone, silts and limestone. It typically occurs on rocky prairie breaks, 
ridges, knolls, and slopes. It is also found on sandstone bluffs, road cuts, and cow trails in Wyoming 
(Heidel 2004, Ladyman 2006). Specific geological formations on which A. barrii plants have been found 
include those of the Chadron, Brule, and Sharps formation in South Dakota and the Cody shale and 
Wasatch formation in Wyoming (Ladyman 2006). The habitat is usually described as badland or badland-
like, such as broken or dissected hills. A. barrii has not been associated with a particular geologic 
stratum but is thought to be restricted to a particular combination of soil characteristics which are only 
partially understood. The unifying characteristics seem to be upper- and mid-topographic positions, 
calcareous nature, limited soil development, and lack of high salinity. The soils often have a silt 
component but textures are various and range from silty and thin clayey soils to sandy soils (Heidel 
2004). Vegetation in this environment tends to be sparse and adapted to limited nutrient availability and 
sediment movement (Brown 1971). A. barrii either does not colonize or does not flourish in highly 
competitive or densely vegetated plant communities. It is exclusively found in areas with relatively 
sparse vegetation cover and few or absent exotic weedy species (Ladyman 2006) (Figure 63). Most 
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typically, the vegetation communities in which A. barrii is found include sparsely vegetated grasslands, 
sagebrush-grasslands, and other communities of the shrub-steppe. It is also associated with a sparsely 
vegetated understory of scattered pine and juniper in Montana and Wyoming (Ladyman 2006). A. barrii 
usually occupies thinly vegetated patches between extensive expanses of other vegetation communities 
such as on calcareous soil outcrops in the vast Wyoming big sagebrush (Artemisia tridentata var. 
wyomingensis) and grass dominated shrub-steppe (Figure 63 and Figure 64).  
 

     
Figure 63: A. barrii individuals on characteristic calcareous soils with low productivity and sparse native vegetation (Thunder Basin 
National Grassland, K. Haynes 2018). 

 
Natural disturbances such as overland flow and flash floods are common in badland environments 
following precipitation events due to the intense nature of thunderstorms, the sparse vegetation, and 
the slow infiltration of the clayey soils. In addition, the drying and wetting cycles causes these soils to 
expand and contract. This constant disturbance promotes erosion and prevents establishment of many 
plant species (Knight et al. 2014), but seems to favor some native species including A. barrii. In addition, 
A. barrii also seems to favor upland sites with relatively more available water than neighboring sites. 
These sites are characterized as low energy overland flow and low-flow areas that are not incised or 
channeled, but with morphology that allows more water to infiltrate the soil, such as toe slopes 
(Ladyman 2006). A. barrii habitat needs are not well understood. Many areas thought to be suitable 
habitat with similar characteristics as occupied areas have been found to be uninhabited by this species. 
In Badlands National Park, a habitat model developed specifically for the park found that although >40% 
of the park comprised habitat very similar to the habitat in which A. barrii is found, only a small portion 
of that habitat was actually occupied (Dingman 2003, Ladyman 2006). Considerable areas of potential 
habitat in all states within the range of A. barrii have been surveyed without finding plants (Ladyman 
2006). 
 
Astragalus barrii is a prostrate cushion plant with short woody stems forming a tight hummock (Figure 
63), an adaptation to protect against environmental conditions such as extreme cold, wind, or xeric 
conditions (often seen in alpine species). It has numerous leave and each leaf has three narrow elliptic 
leaflets, which are 1 to 4 cm long. The stems and leaves are densely covered with short, white, silvery 
hairs (Great Plains Flora Association 1986). It is a perennial that reproduces only by seed. A. barrii plants 
flower between April and mid-June, depending on latitude, elevation and spring snowfall, and need to 
be flowering during survey times. This is to ensure that they can be positively distinguished from other 
low growing Astragalus species with three leaflets (Dorn 2001) and also because the plant is indistinct 
and easily overlooked when vegetative (Ladyman 2006). It is sympatric with A. gilviflorus throughout its 
range and with A. hyalinus in Montana and Wyoming. Both species are vegetatively similar cushion 
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plants but with flowers that are white, cream or light yellow (Heidel 2004). A. barrii also superficially 
resembles and co-occurs with Astragalus spatulatus, a milkvetch species with purple flowers (Figure 64). 
However, A. spatulatus is not a cushion plant and has distinctly elongated flowering stalks and a 
modified leaf shape (Barneby 1989).  
 

 
Figure 64: Astragalus barrii site on calcareous soil outcrop on the Thunder Basin National Grassland. In this photo the majority of 
the purple flowers are the sympatric A. spatulatus, A. barrii plants in the foreground are indicated with blue arrows (K. Haynes, 
2018). 

 
There are insufficient data to accurately determine the long-term trends for Astragalus barrii range-
wide or in the plan area. It has only been recognized as a distinct taxon only since 1956, and information 
prior to that time is scarce. Attempts to revisit known occurrences have commonly found additional 
plants, rather than relocating the original plant group. However, because the original occurrences were 
often not relocated, it is not clear if the new observations indicate additional occurrences, an increase in 
the numbers of plants, or just a spatial change in the populations (Ladyman 2006). In South Dakota, 
Wyoming, and Montana substantial numbers of dead A. barrii plants have been recorded at several of 
the occurrence sites. It is unknown if this mortality represents the natural death of plants or if it 
indicates decreased vigor, reduced occurrence size, or lack of long-term persistence of the occurrence. 
This can only be speculated upon because there has not been long-term systematic monitoring at these 
or other sites (Ladyman 2006). 
 
The range-wide threats to A. barrii include resource extraction, recreation, invasive weeds, and 
development associated with extraction activities and urbanization. The primary threats to the habitat 
of A. barrii in the Powder River Basin of Wyoming and Montana are activities associated with leasable 
mineral development, particularly natural gas (coal bed methane), oil, and coal. Road construction to 
access mineral leases as well as mining, drilling, and well pad construction all have the potential to 
impact populations. Urbanization also has the potential to impact some populations, especially in 
inhabited areas that are expanding to support human populations associated with increasing energy and 
mineral development. There are records of localized impacts to populations caused by resource 
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extraction activities in the past (Ladyman 2006).  In the badlands of South Dakota recreational off-road 
vehicle use of habitat poses a significant threat to some populations. Increased human population have 
resulted in increased motorized recreational uses in and near A. barrii habitat and the impacts from 
recreation have the potential to become substantially more significant over time (Ladyman 2006). Land 
exchanges between the Forest Service and other entities in order to consolidate holdings might threaten 
some occurrences on National Forest System lands if occupied lands are traded away. As mentioned 
previously, A. barrii requires sparsely vegetated habitat and is thought to be easily excluded from areas 
through competition. Consequently, invasive noxious weeds and the proliferation of aggressive non-
natives (such as invasive annual brome grasses) pose a substantial threat to long-term sustainability of 
some populations. At current levels, grazing and trampling by native and non-native ungulates does not 
appear to substantially threaten any of the larger known populations (Ladyman 2006). 
 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

Astragalus barrii is the most well documented plant species in this evaluation process. Sources were 
numerous and included information specific to the plan area. Primary references include a Technical 
Conservation Assessment for this species prepared for the USDA Forest Service (Ladyman 2006), and 
inventory of A. barrii on the Spring Creek unit of the TBNG (Heidel 2004), a state species abstract 
(Handley and Fertig 2008), and various publications from Badlands National Park. Since A. barrii is a 
Regional Forester Sensitive Species in Region 2, there is forest-level inventory and observational data 
available. Many surveys have been conducted and public-land inventories in Wyoming are mostly 
complete. There is information available on biology, habitat, and threats to this species, though the text 
highlights where information gaps occur. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Twenty occurrences of Astragalus barrii are reported by Wyoming Natural Diversity Database within the 
administrative boundaries of the main unit of the TBNG (Table 76, Figure 65). These are well distributed 
across the unit, occurring in suitable habitat outcrops or inclusions in all major vegetation types 
(Ladyman 2006, WYNDD 2019) including in Management Area 3.63 (Black-Footed Ferret Reintroduction 
area). At least four of these occurrences are fully or partially on state or private land inholdings and are 
thus not under the management of the Forest Service, and there are likely additional private-land 
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populations within the administrative boundary that have not been inventoried. There additional 3 
occurrences on National Forest System lands on the Spring Creek unit (Heidel 2004) (Figure 65). Reports 
of the number of occurrences unit-wide vary depending on how occurrences are tallied and whether or 
not occurrences on private and state inholdings are included. There is not much information on historic 
abundance in the plan area. The first collection of A. barrii wasn’t made on the TBNG until 1978, and a 
vast majority of the inventory and collection of this species in the plan area has occurred since the mid-
1990s. There has also been little to no systematic monitoring of occurrences or population numbers on 
the TBNG. For these reasons, it is difficult to determine if there are any historic or extirpated 
populations in the plan area or make comparisons between current and historic abundance. Handley 
and Fertig (2008) report one vague historical record, one reduced population, and one extirpated 
population in Wyoming.  

Table 76: Known occurrence frequency within the Plan Area (Wyoming Natural Diversity Database, NRIS). 

Number of Extant Occurrences (≤ 20 years old) 23 

Number of Historic Occurrences (> 20 years old) 1? 

Year of Last Observation 2018 

 
 

 
Figure 65: Map of Astragalus barrii collections in the state of Wyoming, courtesy of the Rocky Mountain Herbarium. Each red dot 
represents a collection from an occurrence, larger dots represent multiple collections from occurrences in close vicinity. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
On the TBNG, the majority of A. barrii occurrences have been reported to occur on north- and east-
facing aspects on upper-and mid-slope topographic positions (Fertig and Handley 2008). The species is 
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found across the unit in all major vegetation types, but within these areas is restricted to open sites or 
openings with a low vegetation cover (Heidel 2004). It is found on calcareous soils and bentonite clay at 
elevations between approximately 3,600 and 6,000 feet (Fertig and Handley 2008, Heidel 2004). 
Specimen labels from collections in the plan area describe occurrence sites variously as ridgelines, 
badland knolls, eroded prairie knolls, eroding clay slopes, gentle grassland slopes, and badlands-like 
river breaks with soils described as clay, silt-clay, and sandy-silt (from various herbarium collections, 
taken from consolidated list in Ladyman 2006). On the main unit of the TBNG, A. barrii is restricted to 
suitable habitat that is very discontinuous and widely distributed, but not extremely limited. In fact, the 
TBNG has enough habitat to support nearly half the known populations in the state. However, there is 
unoccupied habitat that appears to be suitable across the plan area (and the known distributional range 
of this species) and it is not known why this species occurs in certain areas and not others. Habitat 
requirements or other influencing factors may not be well understood. In contrast to the main unit of 
the TBNG, A. barrii is highly restricted on the Spring Creek Unit. In has been found in three locations; a 
silty orange substrate on crests of low ridges in the Little Powder River valley, the finger ridge crests 
capped by a silty tan substrate in the shale ridge complex, and a silty white substrate on gentle knolls 
and breaks along Duck Creek (Heidel 2004). A. barrii often co-occurs with Elymus lanceolatus, Musineon 
divaricatum, Stenotus acaulis, Hymenoxys richardsonii and Machaeranthera grindelioides (Handley and 
Fertig 2008). 
 
Since A. barrii occurs patchily throughout Management Area 3.63 and other black-tailed prairie dog 
(Cynomys ludovicianus) occupancy areas on the TBNG, impacts to A. barrii occurrences through 
herbivory and disturbance are possible. Prairie dogs are known to forage on perennial forbs, though 
these types of plants make up a relatively small portion of their diet (Uresk 1984, Whicker and Detling 
1988). However, researchers in Badlands National Park have reported that natural expansion of prairie 
dog towns did not substantially impact the persistence of established A. barrii populations. This is 
because the loamy substrates and gentle slopes that are attractive to prairie dogs generally were not 
occupied by A. barrii (Ladyman 2006). There have been no focused studies on the TBNG, but 
observational evidence from the plan area supports these findings. No prairie dogs or burrows have 
been found locally coincident with A. barrii populations. It appears that though these two species share 
part of their distributional range, specific and differing habitat selection criteria creates mutually 
exclusive discontinuous distributions of both species. 
 
 

5.3 Current and projected status of habitat in the plan area 
 
Some of the existing and occupied suitable habitat for A. barrii occurs within Management Area 8.4, 
which is slated for mineral production and development, specifically coal and clinker mining (USDA 
Forest Service 2001). In addition, there is other habitat in the plan area that is within the sphere of 
influence of mineral and resource development. These areas may be altered by well pad or road 
construction, the railroad, bentonite mining, or other leasable or locatable mineral development 
activities. However, in general A. barrii habitat with its topographic position and soil conditions are 
generally not directly affected by land management practices and habitat availability is expected to 
remain stable in most places, with possible downward trends in MA 8.4 or other areas affected by 
mineral development. 
 
 

5.4 Key risk factors and threats to the species 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  413 
 

 
Previous publications have documented few threats to most Wyoming populations (Ladyman 2066, 
Heidel 2004), although at least one population has been lost due to expansion of a surface coal mine, 
and another has been reduced due to bentonite mining (Handley and Fertig 2008). Mineral and energy 
lease development, including activities related to coal, clinker, oil, and gas exploration, infrastructure 
construction, and exploitation are potential threats. The current expansion of oil and gas development 
in the plan area poses a particular threat due to the speed and extent of planned developments, but the 
potential impacts on A. barrii have not been evaluated. The habitat is not well-suited for industrial sites 
but may be destabilized, affected by associated road developments, or indirectly affected by spread of 
non-native species (Handley and Fertig 2008). The reopening of surface mining of bentonite in the plan 
area has the potential to negatively affect at least one occurrence. Signs of recreational use and off-road 
driving have been found near many sites in the plan area and has the potential to destabilize habitat or 
destroy individuals. Unauthorized off-road driving was specifically recorded at the Little Powder River 
valley site and the southern Duck Creek site, along with broken glass and other signs of human use. 
Noxious weeds and competing exotic species are not in A. barrii habitat at most of the documented sites 
on the TBNG, they are present in the vicinity and have the potential to negatively impact this species 
through competitive exclusion. The exotics that might be most competitive in sparsely vegetated habitat 
are annuals (such as annual brome grass) and nitrogen- fixing perennials that potentially shift the course 
of succession (Heidel 2004). While the majority of the occurrences in the plan area are likely secure, 
there several that are at high risk of being impacted by mineral development and mining activities in the 
future. 
 
 

6. Information gaps and limitations 
 
The primary uncertainty still surrounding A. barrii is the unpredictable occurrence of this species in 
locations that appear to have very similar characteristics. Across the range of this species, occupancy of 
habitat thought to be suitable is sporadic, and many areas remain unoccupied for unknown reasons. This 
indicates a fundamental lack of knowledge regarding habitat requirements, dispersal capabilities, 
pollination needs, threats, or other factor(s) that influence A. barrii establishment and persistence. There 
is also very little monitoring of this species in the plan area and beyond. Populations have rarely been re-
visited since initial discovery, so trends in abundance are not known. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 77 summarize the condition of indicators that may be used to evaluate 
persistence of Barr’s milkvetch in the plan area.  
 
Table 77: The following indicators summarize the potential for Barr’s milkvetch to persist over the long-term in the plan area 
(FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes – Endemic to the Powder River Basin 

Established or 
becoming established in 
the plan area 

Yes – Most recent observations were in 2018 
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Potential to be affected 
by the Plan Amendment 

Yes – A. barrii occurs within the range of black-tailed prairie dogs in the plan area, 
although prairie dog colony expansion (or contraction) is unlikely to affect 
established populations due to differences in soil type preferences and occupancy. 

Declining trends in 
population or habitat 

Yes – Species thought to be in moderate decline due to extraction activities and 
other development in the Powder River Basin. 

Restricted range Yes – Extremely restricted range, limited to the Powder River Basin and badlands 

Low population 
numbers or restricted 
ecological conditions 

Yes – This species can be locally abundant on parts of the TBNG, but the ecological 
conditions in which this species occurs are restricted to particular soil, vegetation, 
and landform combinations that are not well understood and thus populations are 
scattered and difficult predict on the landscape. 

Significant threats Yes – Energy development including coal mining and coal bed methane, road 
construction, off-road vehicle use, competition from invasive plant species 

 
  

8. Suggested management actions to support the key ecological conditions 
 
There are no management actions or plan components recommended at this time to support the 
persistence Astragalus barrii as part of the plan amendment. We do not have enough information to 
know how to effectively manage for this species in a shifting mosaic of short-stature vegetation, or if 
active management of this species is even necessary. Evidence suggests that A. barrii may co-occur with 
prairie dogs in mutually exclusive habitat patches and remain relatively unaffected by prairie dog 
activities. Other management actions, unrelated to the plan amendment, have been shown to have 
adverse impacts on this species and plan components may be necessary to assure the persistence of this 
species when a larger Grassland Plan (USDA Forest Service 2001) revision is undertaken. 
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Composite dropseed – Sporobolus compositus var. compositus / 
SPCOC2 
  
1. Summary 

 
Sporobolus compositus var. compositus can be considered for identification as a potential species of 
conservation concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we 
present the best available scientific information to evaluate whether the proposed plan amendment has 
the potential to cause substantial adverse impacts to or substantially lessened protections for S. 
compositus. The intent of the amendment is to modify management direction for conservation of short-
stature grasslands and control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the 
Thunder Basin National Grassland (TBNG). This species tolerates a wide variety of microclimatic, 
topographic, and edaphic conditions; thus, has the potential to overlap with prairie dogs or their habitat. 
However, there are just two documented occurrences on the TBNG and they are outside of prairie dog 
occupancy areas and geographically separated from lands that may be affected by the proposed plan 
amendment. Therefore, we conclude that the plan amendment does not have the potential to result in 
substantial adverse impacts to or substantially lessened protections for S. compositus var. compositus. 
 
As a native species with a low number of documented occurrences in Wyoming, Sporobolus compositus 
var. compositus is ranked as S2 – Imperiled. While somewhat rare in Wyoming, it has an extensive range 
and is prevalent to the east throughout the central Great Plains. In Wyoming, it primarily occurs in 
drainages or near roads within sagebrush-grassland communities in the intermountain basins. S. 
compositus is known to occur in a wide variety of habitats and has several biological characteristics that 
confer hardiness and the ability to tolerate many environmental conditions, as well as ruderal 
tendencies and a partial affinity for roadsides and disturbed sites. Due to these qualities, the availability 
of suitable habitat is high and not likely to be adversely impacted in the near future by the typical 
disturbance and management activities on the TBNG. Surveys are needed for more comprehensive 
information on population distribution and abundance in the plan area. There may be unobserved 
populations due to a lack of survey efforts and biological factors that cause detection difficulty. 
 
 

2. Status   
 
Table 78 summarizes the current status of Sporobolus compositus var. compositus by various ranking 
entities (see Appendix 1 for an explanation of each ranking system). 
  
Table 78: Current status of Sporobolus compositus var. compositus by various ranking entities. 

Entity Status Details 

NatureServe global rank G5T5 Secure: Widespread; range includes most of the United States and 
Canada. 

NatureServe Wyoming 
state rank 

S2 Imperiled: There are a low number known occurrences in 
Wyoming (7), mostly in the northeastern portion. It is infrequent 
west of the Great Plains (ranked S1 in Washington and Idaho) and 
likely extirpated in Montana. Also becomes uncommon in parts of 
the eastern U.S. and Canada. Abundant in the central Great Plains. 
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USDA Forest Service status none 2 occurrences on the TBNG. No previous evaluations have been 
conducted for this species. 

USDOI FWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

none Not considered a Wyoming Plant Species of Concern and no longer 
tracked by WYNDD. 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Sporobolus compositus var. compositus is the accepted name by the Integrated Taxonomic Information 
System (ITIS). They do not recognize any synonyms, although other authorities commonly list Sporobolus 
asper as a synonym.  
 
 

4. Range-wide information 
 
Sporobolus compositus var. compositus is widespread in North America, currently being reported from 
43 continental U.S. states and five Canadian provinces (Figure 66; NatureServe 2018). While its habitat 
varies throughout its range, it should be considered primarily a prairie species of the central plains of 
North America (Engstrom 2004). The species is relatively infrequent in the drier shortgrass prairies that 
dominate the western portion of the Great Plains region compared to the more mesic mixed and tall 
grass prairies in the central and eastern portions (Engstrom 2004). It also becomes more uncommon in 
the moist, forested regions of the eastern U.S. and adjacent Canada (Engstrom 2004). While being 
located on the interior of the species’ range-wide distribution, its occurrence in Wyoming and the 
Thunder Basin National Grassland appears to be on the edge of the heart of its distribution in the central 
Great Plains.  
 
Throughout the central North American plains, S. compositus favors dry positions in various prairie 
communities (Engstrom 2004), although it may also occur along rivers and streams (Meyer 2010) or 
rarely in prairie fen wetlands (Engstrom 2004). It has ruderal tendencies across its range, often being 
associated with roadsides, railroads, or other disturbed sites (Great Plains Flora Association 1986, 
Engstrom 2004, Meyer 2010, Skinner 2010). It is not limited to, but frequently associated with, sandy 
soils (Engstrom 2004, Meyer 2010). It is widely tolerant of both dry and mesic soils, but is best adapted 
to soils that are intermittently wet and dry (USDA NRCS 2005). In Wyoming, it primarily occurs in 
drainages or near roads within sagebrush-grassland communities in the inter-mountain basins. 
 
Sporobolus compositus var. compositus is a perennial, warm-season bunchgrass with tall, stout culms in 
small tufts. It has a long, narrow inflorescence with panicles that are partially to wholly included in the 
upper sheath (Meyer 2010). For this reason this species can be easy to overlook. For example, in 
Wyoming it is likely overlooked as being S. cryptandrus before its panicle spreads out (Skinner 2010). 
Reproduction occurs primarily through self-pollination (Riggins 1973). Flowering occurs in late summer 
to early autumn (USDA NRCS 2006), with mature fruits forming in August (MNHP 2018). Seed production 
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and germination is generally described as high, which may promote rapid establishment on 
open/disturbed sites (Engstrom 2004, Meyer 2010). It is easy to propagate by seed and sometimes used 
in prairie restoration (Engstrom 2004). It has been shown to be a common component of the seed bank 
on some sites but the longevity of its seeds is unknown (Meyer 2010). Information on seed dispersal 
mechanisms is lacking, but likely dispersal agents include gravity and animals, as well as ‘artificial means’ 
such as vehicles, trains, or mowing equipment (Engstrom 2004, Meyer 2010). 
 
As a warm season grass characterized by C4 photosynthesis, S. compositus is adapted to hotter, drier, 
and sunnier conditions than counterpart C3 species (Engstrom 2004). Thus, it is generally considered 
highly drought-tolerant (Meyer 2010, USDA NRCS 2018), but not as drought hardy as sand dropseed (S. 
cryptandrus) (USDA NRCS 2006), which is much more prevalent in Wyoming. 
 
Sporobolus compositus var. compositus is ranked S1 in Washington, Idaho, and West Virginia and S2 in 
Virginia, New Jersey, and Vermont. Along the northern edge of its range in Canada, it is ranked S1 in 
Quebec and New Brunswick and S3 in British Columbia. It is considered likely extirpated in Montana, 
known from just a few historical collections (MNHP 2018). However, the Snake River Plains Herbarium at 
Boise State University houses a more recent collection (2013) of the species from Big Horn County, MT 
(R. Halse #53491). Although it is ranked S2 in Wyoming, it was removed from the Wyoming Plant Species 
of Concern list in 2012 and is no longer tracked by WYNDD. Globally, it is considered Secure (G5T5; 
NatureServe 2018). 
 
While S. compositus is generally not threatened in the major tallgrass prairie states that are 
biogeographically central to the species, it has undeniably experienced an immense population decline 
following the nearly complete conversion of the landscape to agricultural fields (Engstrom 2004). 
Conversion to agriculture is probably still the biggest threat in these prairie states (Engstrom 2004).  
In parts of the eastern Great Plains and into the eastern U.S., shading through succession by woody 
plants (aided by fire suppression and habitat fragmentation) is a major threat to the sun-loving S. 
compositus (Engstrom 2004). In New England, and likely throughout many other areas within its range, 
increased development and invasive species pose significant risks to the species (Engstrom 2004). 
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Figure 66: Distribution and range of Sporobolus compositus var. compositus in the U.S.A. and Canada, courtesy of the USDA NRCS 
PLANTS Database. States/provinces shown in green are within the known distributional range of this species and have records of 
species occurrence (extant or historic). 

 

 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using very little information specific to the TBNG. The only 
information specific to the TBNG came from one herbarium label from a specimen housed in the Rocky 
Mountain Herbarium (RMH). All other information related to S. compositus, including population 
abundance, habitat requirements, and likely threats, came from occurrences and studies conducted in 
various other regions throughout the species range. These sources include information from RMH 
specimens, the Forest Service's Fire Effects Information System online, a Conservation and Research 
Plan for New England, and the USDA NRCS PLANTS Database. 
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5.1 Distribution, abundance, and population trend in the plan area 
 
There are seven documented occurrences of S. compositus in Wyoming, mostly scattered across the 
northeastern portion (Figure 67). It occurs on private lands in Niobrara (historic record from 1897), 
Campbell (1981), Crook (1983), and Sheridan (1997) counties; on the Wyoming Game & Fish Rawhide 
Wildlife Habitat Management Area northwest of Torrington in Goshen County (1993); and on private 
land sections within the proclamation boundary of the TBNG in Weston County (2002 and 2015). The 
TBNG occurrences are located just south of WY Highway 450 in the central region of the grassland.  
 
Population abundance and trend data are lacking for the known populations in WY. The only 
information available is for the Sheridan County occurrence that was described as “locally common” on 
the specimen label (P. Douglas #730863, RMH). In New England where some quantitative data exists, 
population sizes range widely but are generally quite vigorous, even in places with few populations 
(Engstrom 2004).     
 
Table 79: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 2 

Number of Historic Occurrences (> 20 years old) 0 

Year of Last Observation 2015 

 

 

Figure 67: Map of the 7 known Sporobolus compositus var. compositus occurrences in the state of Wyoming, courtesy of SEINet. 
Red dots represent collection locations. 
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5.2 Habitat requirements and characteristics in the plan area  
 
The only habitat information for the 2002 TBNG occurrence comes from the site description on the 
specimen label: “Roadside in sagebrush/grassland” (P. Ebertowski at RMH). The more recent 
observation from 2015, located about 27 miles to the east-northeast of the 2002 occurrence, does not 
have a habitat description associated with it. However, it likely also occurs in sagebrush/grassland, just 
further away from any roads. 
 
S. compositus is known to tolerate a wide variety of microclimatic, topographic, and edaphic conditions, 
the range of potentially-suitable habitat on the TBNG is high. Potential suitable habitat includes 
geographic areas and soil types that support prairie dogs (Haufler et al. 2008) but known S. compositus 
occurrences are widely separated from mapped preferred and marginal prairie dog areas. S. compositus 
has been located in the central and northeastern part of the grassland, well outside of Management 
Area 3.63 and the region of the TBNG expected to be affected by the plan amendment. S. compositus 
may not be currently occupying the full extent of suitable habitat because of non-optimal climatic 
conditions for efficient C4 photosynthesis, dispersal limitations, range restrictions, poorly understood 
habitat requirements, or other unknown factors. For these reasons it is not anticipated that the plan 
amendment will affect the viability or persistence of S. compositus. 
 
 

5.3 Current and projected status of habitat in the plan area 
 
There is a likely high amount of existing suitable habitat (i.e., plains, hills, drainages, disturbed areas on 
variable soil types) within the sagebrush-grassland communities on the TBNG. Considering S. 
compositus’ ruderal tendencies and partial affinity for roadsides and disturbed sites, the quantity and 
quality of suitable habitat is not likely to be adversely impacted in the near future by the typical 
disturbance and management activities on the TBNG. 
 
 

5.4 Key risk factors and threats to the species 
 
Sporobolus compositus var. compositus is generally acknowledged to increase in abundance/cover under 
moderate or short-term heavy grazing but decline with prolonged heavy grazing (Engstrom 2004, Meyer 
2010). It may especially increase on ranges that are grazed only in summer since associated grasses are 
more palatable (USDA NRCS 2005). Typically, S. compositus provides forage of intermediate value and 
poor-to-fair palatability for animals and livestock (Meyer 2010, USDA NRCS 2018). Thus, the moderate 
levels of livestock grazing that are currently permitted on the TBNG likely pose little risk to the species’ 
long-term persistence. Periodic fires are also known to generally benefit S. compositus by stimulating 
reproduction, reducing encroachment of woody species, and consuming litter layers that inhibit seedling 
establishment (Engstrom 2004, Meyer 2010). Therefore, the active management strategy of fire 
suppression on the TBNG may pose a threat to this species in some areas.   
 
Other more moderate threats include the expansion of energy development and non-native species 
across the TBNG. Of particular concern is the potential for competitive exclusion by the non-native 
annual brome species (i.e., cheatgrass and Japanese brome) that are widespread and dominant in many 
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areas. An additional threat to its viability is the lack of genetic variation associated with its primarily self-
pollinated flowers, which may result in inbreeding depression and poor adaptation in the face of future 
environmental changes or disease. 
 
While extraction activities, including road and infrastructure development, may threaten S. compositus 
through the direct destruction of populations, the literature suggests that some disturbance can create 
conditions beneficial to the species. As discussed previously, S. compositus is often maintained and/or 
increases under grazing, fire, and related activities that temporarily decrease aboveground biomass 
(Engstrom 2004). Moreover, its vigorous reproductive/growth characteristics (Engstrom 2004), 
combined with its long lifespan, low fertility requirement and moisture use, and high drought and fire 
tolerance (USDA NRCS 2018) should aid in S. compositus’ long-term persistence within the TBNG.  
 
 

6. Information gaps and limitations 
 
TBNG-specific research does not exist for this species. Habitat descriptions are broad enough to 
encompass much of the TBNG, yet occupied habitat is very low. Need more information on the specific 
ecological conditions necessary to support this species on the TBNG. Survey efforts have been limited 
and no targeted surveys have been conducted by the Forest Service. Future surveys may reveal 
additional populations on the TBNG. No population size or trend data is available for the known 
occurrences. Some of the potential threats are speculative and based on knowledge from sources 
outside of Wyoming.  
 
We need a better understanding of the species’ ecology, such as dispersal, seed bank dynamics, and 
specific germination and growth requirements, which may help determine its sensitivity to disturbance 
and adaptability to future environmental changes or vegetation management. Additional research is also 
needed on threat impacts, including climate change and its interaction with other disturbances agents 
on the TBNG.  
 
 

7. Indicators used to evaluate persistence 
 
Table 80. The following indicators summarize the potential for Sporobolus compositus var. compositus to persist over the long-
term in the plan area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator in Plan Area Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in plan area 

Yes – Last observed in 2015.  

Potential to be affected by 
the Plan Amendment 

No – This species has a wide range of suitable habitat types that could include 
soils preferred by prairie dogs. However, there is no known overlap in habitat 
occupancy. 

Declining trends in 
population and/or habitat 

Insufficient info – Population trends are unknown. Habitat is likely stable. 

Restricted range No – Widely distributed across North America. Range includes the majority of 
the lower 48 states, plus adjacent Canada. The TBNG occurrence appears to be 
on the margin of the heart of its distribution in the central Great Plains.  
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Low population numbers or 
restricted ecological 
conditions 

No – There are just two documented populations on the TBNG, but more occur 
across northeastern WY. The species may tolerate a wide range of site 
conditions; thus, the amount of suitable habitat on the TBNG is high.  

Significant threats  No – Energy development, non-native plant species invasion, and fire 
suppression pose moderate threats. Light-to-moderate disturbance may help 
maintain/promote the species. Often found in disturbed habitats. 

 
 
8. Suggested management actions to support the key ecological conditions 
 
None needed. 
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Cream milkvetch – Astragalus racemosus var. racemosus / ASRAR2 
  
1. Summary 

 
Astragalus racemosus var. racemosus can be considered for identification as a potential species of 
conservation concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we 
present the best available scientific information to evaluate whether the proposed plan amendment has 
the potential to cause substantial adverse impacts to or substantially lessened protections for A. 
racemosus var. racemosus. The intent of the amendment is to modify management direction for 
conservation of short-stature grasslands and control of black-tailed prairie dogs (Cynomys ludovicianus) 
on portions of the Thunder Basin National Grassland (TBNG). The available information indicates that 
the known distributional range of A. racemosus var. racemosus in the plan area is restricted to clayey 
soils in the northern part of the unit and does not include lands that may be affected by the proposed 
plan amendment. Therefore, we conclude that the plan amendment does not have the potential to 
cause substantial adverse impacts to or substantially lessened protections for A. racemosus var. 
racemosus. 
 
The TBNG in eastern WY appears to be the western edge of the Astragalus racemosus var. racemosus 
distribution in the Great Plains. As a native species with a low number of documented occurrences in 
WY, it is ranked as S2 – Imperiled. It is more prevalent throughout all other states in Region 2 and 
although population sizes are variable, it is known to be locally common in occupied habitat. Both 
known occurrences in the plan area are from the northern part of the grassland on seleniferous soils 
mapped as clayey, saline lowlands. There is an unknown, but likely moderate, amount of existing 
suitable habitat (i.e., seleniferous soils) within the sagebrush-grassland vegetation types across the 
TBNG, but no other occurrences have been found. Although this species shares several habitat 
requirements with prairie dogs, the distributions of these two species do not overlap.  Additional 
surveys are needed for more comprehensive information on population and habitat distribution and 
abundance on the TBNG. The existing populations should remain relatively stable in the near future due 
to the low-to-moderate threats posed to the species within the area. 
 
 

2. Status   
 
Table 81 summarizes the current status of cream milkvetch by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 81: Current status of cream milkvetch by various ranking entities. 

Entity Status Details 

NatureServe global rank G5T5 Secure: Species has an extensive range from Canada to Mexico. 

NatureServe Wyoming 
state rank 

S2 Imperiled: There are only 21 known occurrences in Wyoming, all 
from Weston and Niobrara counties. It is infrequent with an S2S3 
status in Montana, but prevalent in South Dakota, Nebraska, 
Kansas, and Colorado. 
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USDA Forest Service status none There are 2 occurrences on the TBNG. No previous evaluations 
have been conducted for this species. 

USDOI FWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

none  Not a Wyoming Plant Species of Concern and not currently tracked 
by WYNDD. 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Astragalus racemosus var. racemosus is the accepted name by ITIS and A. racemosus var. longisetus is 
the synonym (the two varieties are no longer recognized as separate). 
 
 

4. Range-wide information 
 
Astragalus racemosus var. racemosus occurs throughout the Great Plains from southern Saskatchewan 
to northern Mexico (Figure 68; NatureServe 2018). It’s occurrence in eastern WY may be considered 
peripheral, existing on the western edge of its range in the Great Plains. It does, however, occur to the 
west of the Great Plains in Colorado. In Montana, where Astragalus racemosus var. racemosus is tracked 
and ranked S2S3, it occurs as several, mostly small, populations in Carter and Fallon counties, but 
accurate population and trend data are lacking (MNHP 2018). In Saskatchewan, Canada, local population 
sizes vary, but it is ranked S2 since it is rare or uncommon and regionally restricted in the province (SASK 
Herbarium 2018). It is not ranked or tracked elsewhere within its range and is considered secure 
globally. 
 
Astragalus racemosus var. racemosus is a perennial forb in the Fabaceae family. It has few to many erect 
stems, 15-70 cm high, that arises from a woody taproot and branched rootcrown. It occurs on clay, 
shale, gypsum, or chalk soils of prairie plains, hillsides, knolls, gullied bluffs, alluvial bottomlands, open 
wooded or brushy areas, and roadsides. It occurs at 1700-4300 feet (Barneby 1964, Great Plains Flora 
Association 1986), although it can be found at much higher elevations in central Colorado (SEINet 2018). 
It is an obligate selenium plant (Great Plains Flora Association 1986), often characterized as a selenium 
hyperaccumulator (Sors et al. 2005). In Montana and Wyoming, soils with a high selenium content are 
found locally on substrates derived from marine shales and support vegetation ranging from grasslands 
to sagebrush steppe and greasewood communities. 
 
Most of its major life history and reproductive characteristics are unknown due to a lack of available 
information. Seed production is likely high due to its abundant floral production. Flowering occurs in late 
June–early July (MNHP 2018). Like most plants in the Fabaceae family (i.e., legumes), Astragalus 
racemosus var. racemosus is likely a nitrogen-fixing species. This may be viewed as a beneficial function 
to the native community due to enhanced soil fertility. However, increased soil nitrogen associated with 
some legumes has been shown to facilitate invasion by non-native species (Maron & Connors 1996, 
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Carino & Daehler 2002). This may be a concern on the TBNG, where non-native annual brome species 
are widespread and can be dominant on saline upland sites (Haufler et al. 2008), which have a high 
potential to contain elevated levels of selenium.  
 
Threats for this species are not well documented. While livestock grazing is prevalent in many occupied 
areas, Astragalus racemosus var. racemosus is rarely consumed (Great Plains Flora Association 1986). 
Accumulated selenium within the plant material may be toxic to livestock. No browsed plants have been 
observed during surveys in Montana and the site containing the largest population has an unusually high 
diversity of forbs and cover of Nasella viridula (green needlegrass), indicating excellent range conditions 
(MNHP 2018). The literature does not indicate the species response to grazing by designating it an 
increaser or decreaser, but grazing likely poses a minimal threat to its viability. 
 
Other disturbances that pose more moderate threats include the expansion of energy production 
development and non-native species across the area. Astragalus racemosus var. racemosus may be 
particularly vulnerable to non-native annual brome grass invasion since they tend to dominate in saline 
areas where seleniferous soils are more likely to occur. No immediate threats are known for Astragalus 
racemosus var. racemosus in Saskatchewan, where it is ranked S2 (SASK Herbarium 2018). Montana 
(where it is ranked S2S3) has assigned it a Threat Category 3: the viability of the species in the state is 
Not Threatened or the Threats are Insignificant (MNHP 2018). 
 

 

Figure 68: Distribution and range of Astragalus racemosus var. racemosus in North America, courtesy of the USDA NRCS PLANTS 
Database. States/provinces shown in green are within the known distributional range of this species and have records of species 
occurrence (extant or historic). 

 
 

5. Assessment of key ecological conditions in the plan area 
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The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using very little information specific to the TBNG. The only 
information available was two herbarium labels from the TBNG specimens housed in the Rocky 
Mountain Herbarium. Range-wide and species life history information was fairly documented in several 
online databases and floras (see final section of this document).  
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
There are 21 known occurrences of the species in Wyoming: two in the northeastern portion of the 
TBNG, the others to the southeast near the South Dakota border in Niobrara County (Figure 69). The 
most recent collections were made in 2002 and 2003, including the two on the TBNG. No population 
abundance or trend data are available for Wyoming or the TBNG, since specimen vouchers are the sole 
sources of information for these species occurrences. Just one occurrence in the state is known to have 
been revisited, in 1979 following the first observation in 1956. This occurrence is east of the TBNG on 
the state border and is comprised of two subpopulations described as “locally common; sagebrush 
plains and grassy hills on gumbo soil” (WYNDD and RMH). The few other remarks from WY specimen 
labels include: “common,” “few plants”, and “one cluster.” Described as infrequent to locally common 
across its range (Great Plains Flora Association 1986), populations of this species likely vary in 
abundance where present in Wyoming. 
 
Table 82: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 2 

Number of Historic Occurrences (> 20 years old) 0 

Year of Last Observation 2003 
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Figure 69: Map of Astragalus racemosus var. racemosus collections in the state of Wyoming (and immediate vicinity), courtesy of 
SEINet, the Rocky Mountain Herbarium, and the KANU herbarium. Red dots and green arrows both represent collection locations. 
Note: some of the 21 known occurrences in WY are not shown due to a lack of exact coordinate information. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
The two TBNG occurrences are found on sagebrush-grassland slopes, sometimes with scattered 
greasewood, above creeks and near forest roads (P.J. Ebertowski and B.E Nelson unaccessioned at 
RMH). Both collections are from the northern part of the grassland on soils mapped as clayey and 
shallow clayey with saline lowlands (USDA NRCS 2018). Given life history of this species as a selenium 
obligate, these soils are likely to be seleniferous as well. Clayey and shallow clayey ecological sites make 
up >40% of the terrestrial ecological sites, including a large extent of the southern and western parts of 
the plan area (Haufler et al. 2008). It is not known what percentage of these soils are seleniferous, which 
may narrow habitat availability. 
 
Prairie dogs prefer clayey soil types for burrow construction and occupy a large extent of the deep, 
clayey soils in the southern part of the plan area (Haufler et al. 2008). While A. racemosus var. 
racemosus shares this same soil preference, occupied habitat is in the northern part of the plan area, 
widely separated from mapped prairie dog colonies and the 3.63 Management Area. At this time there 
is no evidence of co-occurrence, so it is not expected that changes to the management of prairie dogs 
will affect A. racemosus var. racemosus in the plan area. However, comprehensive vegetation surveys of 
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the prairie dog occupied parts of the plan area have not been conducted and it is possible that the range 
of these two species does overlap.  
 
 

5.3 Current and projected status of habitat in the plan area 
 
This species occurs in sagebrush – grassland vegetation types on clayey soils with selenium 
concentrations in the northern part of the plan area. This type of vegetation and clayey soils are very 
common, the only factor that may limit habitat availability is the presence of selenium. In the northern 
part of the plan area management activities and disturbances are expected to continue at current levels. 
Grazing will continue, as will disturbance from road maintenance and recreational activities. The 
development of oil, gas, or other mineral resources is not anticipated on this part of the unit at this 
time. Habitat availability and suitability trends are not well documented, but appear stable at this time.    
 
 

5.4 Key risk factors and threats to the species 
 
There are no known immediate threats to A. racemosus var. racemosus occurrences on the TBNG at this 
time. However, this species is thought to be particularly vulnerable to competitive exclusion from non-
native annual brome grass invasion, since the species share habitat requirements. Several non-native 
annual bromes, including cheatgrass (Bromus tectorum), Japanese brome (B. japonicus), and rattlesnake 
brome (B. briziformis) are all known from the plan area. All three of these non-native species are well-
established and have been increasing in abundance and distribution over the past decade. This trend is 
expected to continue and may threaten A. racemosus var. racemosus in the future. 
 
 

6. Information gaps and limitations 
 
Information on A. racemosus var. racemosus is limited and this species is poorly documented. There are 
some data gaps in general information for this species and almost no information specific to the plan 
area. Habitat descriptions are broad and include many areas in the sagebrush steppe, but known 
occupied habitat is limited to two locations in the northern part of the unit. No trend data is available 
and population size information is general, not specific to actual populations in the plan area. Threats in 
the plan area are inferred from range-wide information, herbarium labels, and field observations by the 
author, and is not data-driven or documented in a peer-reviewed format. TBNG-specific research does 
not exist for this species. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 83 summarize the condition of indicators that may be used to evaluate 
persistence of cream milkvetch in the plan area.  
 
Table 83: The following indicators summarize the potential for cream milkvetch to persist over the long-term in the plan area 
(FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 
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Established or becoming 
established in the plan area 

Yes – 2 recent observations from 2002 

Potential to be affected by the 
Plan Amendment 

No – Known distribution of species on plan area does not overlap with 
preferred or marginal prairie dog habitat maps. 

Declining trends in population 
or habitat 

Insufficient information – Information lacking but appears stable 

Restricted range No– Extensive range, including most of the Great Plains. 

Low population numbers or 
restricted ecological 
conditions 

Yes – Population numbers low in plan area, but WY on periphery of range. 
Population number high in other parts of the range. Habitat availability in the 
plan area likely moderate. 

Significant threats Yes– Competition from non-native species, specifically annual brome grasses. 

  
 

8. Suggested management actions to support the key ecological conditions 
 
There are no management actions/plan components needed at this time to support the persistence 
Astragalus racemosus var. racemosus as part of the plan amendment. 
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Narrowleaf blue-eyed grass – Sisyrinchium angustifolium / SIAN3 
 
1. Summary 

 
Sisyrinchium angustifolium can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available 
scientific information to evaluate whether the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessened protections for S. angustifolium. The intent of the 
amendment is to modify management direction for conservation of short-stature grasslands and control of 
black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National Grassland (TBNG). 
As a facultative wetland plant known from riparian corridors and wet prairies, the habitat of these species is 
unsupportive of short-stature grassland vegetation and unsuitable for prairie dog burrowing. The two known 
occurrences are also outside of prairie dog occupancy areas, and adjacent to but not included in lands that 
may be affected by the proposed plan amendment. Therefore, we conclude that the plan amendment does 
not have the potential to result in substantial adverse impacts to or substantially lessened protections for S. 
angustifolium. 
 
As a native species with a low number of documented occurrences in WY, Sisyrinchium angustifolium is ranked 
as S2 –Imperiled. However, it is much more abundant in the eastern and southern United States, especially in 
the eastern mountains and along the eastern seaboard. It has been found in a variety of wetland and mesic 
settings across Wyoming and is likely more prevalent than records indicate since this species is not tracked (by 
USFS or on a state level) and surveys are lacking for many areas. There are two known occurrences in the plan 
area, from a wet meadow and a bank of a reservoir. Additional surveys are needed for more comprehensive 
information on both population and habitat distribution and abundance on the TBNG. There may be 
unobserved populations in the plan area, which have not been detected due to a lack of survey efforts. With 
only two documented occurrences there is some concern about the species’ ability to persist on the TBNG 
however, these populations are expected to remain relatively stable in the near future because there are no 
documented threats to species or suitable habitat. However, potential but unexplored threats to populations 
in the planning area include energy development, non-native plant invasion, and climate change. It is also 
unclear how the species responds to recurring disturbance to above-ground growth, such as grazing, mowing, 
or fire. 
 
 

2. Status   
 
Table 84 summarizes the current status of Sisyrinchium angustifolium by various ranking entities (see 
Appendix 1 for an explanation of each ranking system).  
  
Table 84: Current status of Sisyrinchium angustifolium by various ranking entities. 

Entity Status Details 

NatureServe global rank G5 Secure: Common; widespread and abundant. 

NatureServe Wyoming 
state rank 

S2 Imperiled: There are approximately 14 known occurrences in the state 
of Wyoming, from Albany, Converse, Goshen, Laramie, and Platte 
counties. It is uncommon and scattered west of and including the 
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Great Plains but abundant in the eastern mountains, on the east coast 
and in the southern United States. 

USDA Forest Service status None Not on R2 Forester’s sensitive species list, and not previously 
evaluated. This species is listed on the Eastern Region (R9) Forester’s 
2012 List.  

USDOI FWSa status None None 

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

None Not considered a Wyoming Plant Species of Concern and not tracked 
by WYNDDc 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 
 
 

3. Taxonomy 
 
Sisyrinchium angustifolium Mil. is the accepted name by the Integrated Taxonomic Information System (ITIS). 
Synonyms include: Sisyrinchium bermudiana auct. non L. and Sisyrinchium graminoides E.P. Bicknell.   
 
Note: Sisyrinchium (Iridaceae: Iridoideae: Sisyrinchieae) is one of the largest, most widespread and most 
taxonomically complex genera in Iridaceae, with all species except one native to the American continent 
(Chauveau 2011). The genus Sisyrinchium is a complex polyploid taxon with significant phenotypic plasticity 
(Cholewa and Henderson 2003). Vegetative characteristics may overlap in some species. Authors of past floras 
have treated the taxonomy variously and have sometimes chosen to lump species. Consequently, species are 
not always easily or accurately distinguished, and S. angustifolium often has been confused with S. montanum 
(Cholewa & Henderson 2003). 
 
 

4. Range-wide information 
 
S. angustifolium is widespread in North America and appears common on the eastern half of the continent. 
However, due to what is likely lack of agreement over classification of the species, the range of S. 
angustifolium is described variously by different authorities. Flora of North America (Figure 70a; Cholewa & 
Henderson 2003) and USDA Plants Database (Figure 70b) both show the species as restricted to eastern North 
America. In contrast, NatureServe (Figure 70c) shows the species occurs in the Pacific Northwest, eastern 
North America and in Wyoming.  Similarly, SEINet (Southwest Environmental Information Network, Figure 
70d) records show collections throughout the eastern United States, the Pacific Northwest as well as 
collections in Wyoming, Idaho, Montana, Colorado, Nevada, and California.  Wyoming Natural Diversity 
Database and Rocky Mountain Herbarium both recognize S. angustifolium as occurring in Wyoming. This 
report gives precedence to these local authorities. Additionally, Ackerfield (2015) reports the species in 
Colorado.  
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a. Flora of North America            b. USDA NRCS PLANTS Database 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
      c. NatureServe 2018           d. SEINet (Southwest Environmental Information Network) 

 
 
 
 
 
 
 
 
 
 
 
Figure 70: Distribution and range of Sisyrinchium angustifolium according to Flora of North America (upper left), USDA NRCS PLANTS 
Database 2018 (upper right), NatureServe 2018 (lower left), and SEINet 2018 (lower right). Note that only NatureServe and SEINet 
recognize distribution of S. angustifolium in Wyoming.  
 
Populations in the Rocky Mountain region appear somewhat geographically isolated from primary population 
centers in the eastern mountains, east coast, and the southern United States. Populations west of and 
including the Great Plains appear scattered and disjunct (Figure 70c and 70d).  In Wyoming S. angustifolium is 
known from Albany, Converse, Goshen, Laramie, Platte (NatureServe 2018; SEINet 2018) and Washakie 
(SEINet 2018, Dorn 2001) counties (Figure 71).  
 
Sisyrinchium angustifolium is a species of mesic and wetland habitats. Range-wide habitat is described as 
marginal deciduous woodlands and moist prairies (NatureServe 2018). In the Rocky Mountains it occurs in 
moist meadows, sandy meadows, moist open woods and prairies, and along stream banks and swamp edges 
(Cholewa & Henderson 2003; Ackerfield 2015; Dorn 2001, Hitchcock & Cronquist 1973).  S. angustifolium has 
facultative wetland indicator status in the Great Plains and Wyoming. This classification designates the species 
as a hydrophyte that usually occurs in wetlands but can be found in non-wetlands (USDA 2018). 
 
Sisyrinchium angustifolium is a rhizomatous perennial herb in the Iridaceae family.  The plant is glabrous and 
grows to 4.5 dm. The stems are branched with 1-2 nodes, the first node usually being longer than the leaves.  
In spring and early summer, the plants produce solitary flowers that are pale blue to violet (occasionally white) 
with yellow bases.  The fruit is a dark brown or black (sometimes with purplish tinge) capsule which contains 
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small (0.5 -1.2 mm) rugulose, globose to obconic seeds (Cholewa & Henderson 2003).  S. angustifolium 
appears to have very low germination rates (<1%) (Barak et al. 2018; Drake & Ewing 2013).  
 
Sisyrinchium angustifolium is ranked globally secure (G5) but is considered vulnerable (S3) in Iowa, imperiled 
(S2) in Wyoming, Vermont, and parts of Canada, and critically imperiled (S1) in Wisconsin and New Brunswick, 
Canada. It is considered secure, apparently secure, or is not ranked throughout the rest of its range. This 
species is not tracked by Wyoming Natural Diversity Database and has never been reviewed or considered for 
sensitive species status by the USDA USFS Rocky Mountain Region. 
 
There are no documented range-wide threats to the species. Since wetlands and mesic environments are the 
preferred habitat for this species, it is possible that range-wide loss of wetland habitats or other factors that 
alter groundwater hydrology may be a threat. In addition, documented seed germination rates are extremely 
low (<1%) (Barak et al. 2018; Drake & Ewing 2013), which could indicate that populations may not recover well 
from disturbances that result in plant mortality. There is no population trend information available for S. 
angustifolium.   
 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses approximately 
553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is heavily interspersed 
with privately-owned and state-managed lands, together creating a grassland ecosystem approximately 1.8 
million acres in extent. The TBNG spans an ecotone between mixed-grass prairie, shortgrass steppe, and 
sagebrush steppe with topography of flats plains, steep but low hills, and occasional badlands (Haufler et al. 
2008). Within this ecotone, the vegetation communities consist primarily of Wyoming big sagebrush 
(Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie of the wheatgrass-needlegrass association 
(USDA Forest Service 2015). This transitional landscape represents the range limit for many plant species of 
both the Great Plains and the Intermountain Region, and also contains flora from the northern and southern 
Rocky Mountains. Some of these species are common in their principal areas of distribution, but are 
peripheral and uncommon in Wyoming and on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using very little information specific to the TBNG. Four herbarium 
specimen labels, two from the TBNG and two from the vicinity were the only plan area information available. 
Other sources of information for the state of Wyoming include additional herbarium collection labels, state 
floras, peer-reviewed publications, and publications for a federally threatened species that shares the same 
habitat. All other information for S. angustifolium came from online databases, floras from neighboring states, 
and soil survey data.  

 
 
5.1 Distribution, abundance, and population trend in the plan area 
 
There have been a total of 30 specimen collections and 2 general research observations (a record with no 
plant specimen) of S. angustifolium recorded for the state of Wyoming. These center around approximately 14 
main areas of occurrence, ranging from southern Laramie County north along the eastern half of the state up 
to Washakie County. Occurrences tend to be scattered but do loosely follow the path of interstate highway 25 
from south to north (Figure 71). The apparent occurrence of this species within proximity of a major 
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transportation corridor may be an artifact of selection error – plant collectors may be oversampling areas that 
are accessible from a major road and under-sampling areas that are remote and more difficult to access.  
 
Herbarium records (Rocky Mountain Herbarium 2018) show a total of two occurrences on the TBNG. Both are 
located in the southern part of the plan area, in Converse County, one approximately 20 miles NW of Bill, the 
other 20 miles to the NNE (Table 85, Figure 71). Two additional locations are known just to the west of the 
plan area and the plan area occurrences, also in Converse County (0.6 and 7.6 miles from the boundary) (Table 
86).  There is no population or abundance data associated with the collections. One label from a historic 
Wyoming specimen collected in 1928 describes this species as “abundant” in moist areas with deep sandy 
loam in the collection area (Ohl., R.H. #UTC00028107 at SEINet). However, there are no such details on the 
modern specimens and no population size, abundance or trend data exists for this species in the plan area or 
state of Wyoming. 

 

Figure 71: Distribution and range of Sisyrinchium angustifolium in Wyoming (SEINet, 2018).  Circles indicate collection sites. Triangles 
indicate observations sites. Collections immediately NW of Pawnee National Grassland are in Weld County, CO. 

 
 

Table 85: Known occurrence frequency within the Plan Area (SEINet and RMH online herbaria 2018). 

Number of Extant Occurrences (≤ 20 years old) 2 

Number of Historic Occurrences (> 20 years old) 0 

Year of Last Observation 2002 

 
  



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  438 
 

Table 86: Sisyrinchium angustifolium collection label information from the TBNG and vicinity (SEINet 2018). 

Location  Date Collector Habitat Elevation 

TBNG: Sand Creek above and below 
confluence with Coal Draw, ca 20 air mi NW of 
Bill 

2002-8-13 Nelson & 
Ebertowski    
57965    

Wet meadows and 
flats along stream 
channel. 

4810-4840 ft. 

TBNG: Gibson Draw on Forest Road 973 2002-07-17 Ebertowski   1926    Bank above 
reservoir. 

4490-4540 ft. 

TBNG vicinity: Cheyenne River Draw on 
County Road 31, ca 27 air mi NNE of Glenrock 

2002-07-11 Ebertowski   1586  Creek bed. 5140-5180 ft. 

TBNG vicinity: Southern Powder River Basin: 
along Antelope Creek and Ross or County 
Road 31, ca 31 air mi WNW of Bill 

1994-08-21 B. E. Nelson  34205    Moist to wet 
meadows and 
banks. 

5110-5160 ft. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
Specimen labels from the plan area and vicinity (Table 86) describe the habitat as stream and reservoir banks 
and moist to wet meadows and flats. Collections from elsewhere in Wyoming describe soil conditions ranging 
from sandy to gravelly loam, and generally moist.  Associated species at these sites included: Agrostis 
stolonifera, Cirsium arvense, Eleocharis rostellata, Elymus lanceolatus, Juncus balticus, Juncus sp., Potentilla 
sp., Poa pratensis, Sisyrinchium idahoense var. occidentale, and Scirpus pungens. Although Spiranthes diluvialis 
was not listed as an associated species for these collection sites, it is worth noting that Sisyrinchium 
angustifolium has been identified as a common species at Spiranthes diluvialis sites in Wyoming (Fertig 2008, 
Heidel et al. 2008).  
 
S. angustifolium and prairie dogs do share soil type preferences (deep sandy loams) (Haufler et al. 2008), but 
the status of S. angustifolium as a facultative wetland species in the Great Plains and arid west (USDA NRCS 
2018) means that habitat requirements for this plant are less likely to overlap with prairie dog colonies, since 
burrowing in seasonally wet/inundated areas is not preferred. In addition, S. angustifolium does not overlap 
with mapped prairie dog habitat in the plan area. The two known occurrences are west of or north of and 
somewhat distant from known prairie dog occupancy areas. No information was found that relates S. 
angustifolium to prairie dog colonies or describe S. angustifolium habitat similar to prairie dog habitat (e.g., 
short-statured vegetation, bare ground).  Available information on S. angustifolium suggests that there is no 
relationship between known or potential populations and prairie dogs or the short-stature vegetation 
maintained by this species. 
 
 

5.3 Current and projected status of habitat in the plan area 
 
S. angustifolium occurs in deep sandy and gravelly loams, a soil type that is common in the plan area. 
However, S. angustifolium typically grows in soils with elevated moisture moist loamy soils in wetlands and 
riparian areas.  This combination of soil types is less common in the plan area and typically restricted to 
riparian corridors and wet meadows in drainage areas. Development of oil and gas infrastructure and other 
energy development are currently on the rise across the unit and may pose a threat to habitat. However, 
some suitable habitat likely falls into wetland classifications that confer some protections from oil, gas, 
coalbed methane, and road development. Riparian corridors may have natural disturbances such as rare 
flooding events and fire. 
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Other threats aren’t well understood, but non-native invasive plant species, already present in the area, may 
have the potential to out-compete S. angustifolium and/or alter habitat conditions. In more southern portions 
of the grassland, near the Rochelle Hills, non-native annual brome (Bromus tectorum and B. japonicus) has 
invaded some wetland habitats. In other areas invasive thistles such as Canada thistle (Cirsium arvense) and 
non-native pasture grasses are competing for wetland habitat, likely to the detriment of some native species. 
While livestock grazing is prevalent in the area, the species’ response to grazing is unknown. However, if this 
species is found near seasonal or intermittent water sources soil disturbance/trampling of habitat from 
livestock use of water sources may be a potential concern. 
 
 

5.4 Key risk factors and threats to the species 
 
Very little is known about risk factor or threats to this species, but likely threats include changes to site 
hydrology, grazing, invasive plant species, and climate change. Occurrences on the unit and throughout 
Wyoming are strongly associated with areas where the water table is high (wetlands, riparian areas, etc.).  It is 
likely that the plants rely on the additional soil moisture at these sites in order to survive.  Any decreases in 
the available moisture or changes in the timing could adversely affect individuals and/or populations at the 
site. This could result from management actions ground water diversion for spring developments or ground 
water pumping for extraction activities. 
 
It is unknown if past and/or current grazing practices have influenced the distribution of the species on the 
unit. Grazing has variable effects on plant species, it could remove competing species and benefit S. 
angustifolium or damage flowers and/or fruits necessary for reproduction. No associated species data was 
found for the two occurrences on the unit, but occurrences elsewhere in the state reported two invasive plant 
species that share habitat: creeping bentgrass (Agrostis stolonifera) and Canada thistle (Cirsium arvense).  
Cheatgrass (Bromus tectorum) also occurs on the unit, and potentially in S. angustifolium habitat. Expansion of 
invasive plant populations across all habitat types in Region 2 is expected to continue (Rice et al. 2018).   
 
Climate change may add to some of the risk factors and threats listed above.  Precipitation patterns are 
changing (timing, duration, intensity) and models expect an increase duration of drought periods.  These 
changes could reduce stream flows to an extent that current habitat becomes too dry for the populations on 
the unit to survive.  Climate change models also indicate invasive plants could increase in range and 
potentially outcompete and replace native species (Rice et al. 2018).  
 
 

6. Information gaps and limitations 
 
Almost no research and very little taxa specific information could be found for this species.  Analysis of this 
species would be strengthened with population data for occurrences on (and/or near) the TBNG, including 
trend data, and more comprehensive surveys for this species in the plan area. There is little information on 
ecological conditions needed to maintain viable populations and the response of this species to natural and 
anthropogenic disturbances. There is also a lack of knowledge on potential threats to the populations on the 
TBNG.  
 

 

7. Indicators used to evaluate persistence 
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The items listed in Table 87 summarize the condition of indicators that may be used to evaluate persistence of 
S. angustifolium in the plan area.  
 
Table 87: The following indicators summarize the potential for Sisyrinchium angustifolium to persist over the long-term in the plan area 
(FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes. 

Established or becoming 
established in the plan area 

Yes - This species was last collected in 2002 and is assumed to be extant.   

Potential to be affected by the 
Plan Amendment 

No - This species prefers moist sites and wetland habitats which are unsuitable for 
prairie dog burrowing. 

Declining trends in population 
or habitat 

Insufficient information - Population trends are unknown, but habitat is limited.  

Restricted range No - Conflicting information exists about the western range of this species, but in the 
eastern mountains, east seaboard and the southern United States the species is 
widespread and abundant.  

Low population numbers or 
restricted ecological 
conditions 

Yes – The species is restricted to specific wetland and wet prairie habitats and 
population numbers are low. There are only 2 documented populations on the TBNG 
and 2 in the vicinity.   

Significant threats Insufficient information - Potential threats include hydrologic changes, non-native 
plant species invasion, but no documentation exists.  

  
 

8. Suggested management actions to support the key ecological conditions 
 

None needed at this time. 
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Narrowleaf pectis – Pectis angustifolia var. angustifolia / PEANA 
 
1. Summary 
 
Pectis angustifolia var. angustifolia (P. angustifolia) can be considered for identification as a potential 
species of conservation concern under the established criteria of FSH 1909.12_10, 12.52d. In this 
document, we present the best available scientific information to evaluate whether the proposed plan 
amendment has the potential to cause substantial adverse impacts to or substantially lessened 
protections for P. angustifolia. The intent of the amendment is to modify management direction for 
conservation of short-stature grasslands and control of black-tailed prairie dogs (Cynomys ludovicianus) 
on portions of the Thunder Basin National Grassland (TBNG). The available information indicates that 
although P. angustifolia is found adjacent to lands that may be affected by the proposed plan 
amendment, it is limited to the southern Rochelle Hills and has specific habitat conditions (clinker 
outcrops in dissected hills) that are unsuitable for prairie dog colonization and unsupportive of short-
stature grassland vegetation. It is our conclusion that this type of habitat is unlikely to be altered by 
management changes following the proposed plan amendment. Therefore, the plan amendment does 
not have the potential to cause substantial adverse impacts to or substantially lessened protections for 
P. angustifolia. 
 
As a native species with a very low number of documented occurrences in Wyoming, P. angustifolia is 
ranked as S1 – Critically Imperiled. This is likely because the occurrences on the TBNG represent the 
extreme northern edge of its range-wide distribution. It is known throughout central North America, 
occurring most frequently across the southwestern Great Plains into the desert southwest. There are 
eight documented subpopulations on the TBNG restricted to an area of less than 10 square miles on 
clinker outcrops in the badlands/dissected hills south of the Rochelle Hills. These mostly consist of a 
small number of individuals, but population trends are unknown. There is likely a low-moderate amount 
of potentially-suitable habitat (i.e., openings on dry gravel hills and slopes, particularly on red clinker) in 
the TBNG. Surveys are needed for more comprehensive information on population distribution and 
abundance on the unit. However, like all summer annual plant populations that depend on seasonal 
rainfall patterns for successful seed germination and seedling establishment, P. angustifolia populations 
will inevitably vary greatly from year to year. Specific information on threats is lacking for this species, 
but some potential threats include energy development, non-native plant invasion, fire 
suppression/woody plant succession, and climate change effects. The species has two known 
occurrences in Management Area 8.4, managed for mineral production and development, specifically on 
the clinker hills that are mined for road building materials related to leasable mineral development 
(USDA Forest Service 2003). The other 6 occurrences are in areas managed primarily for rangelands and 
are likely more secure. However, very little tracking has been done for this species and the quantity, 
quality, and trend of suitable habitat within these areas is not well understood. 
 
 

2. Status   
 
Table 88 summarizes the current status of Pectis angustifolia var. angustifolia by various ranking entities 
(see Appendix 1 for an explanation of each ranking system). 
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Table 88: Current status of Pectis angustifolia var. angustifolia by various ranking entities. 

Entity Status Details 

NatureServe global rank G4G5TNR Not Yet Ranked: status of infraspecific taxon (var. angustifolia); 
Apparently Secure is status of Pectis angustifolia (not the varietal) 
due to wide but scattered distribution. 

NatureServe Wyoming 
state rank 

S1 Critically Imperiled: known from 3 locations in eastern Wyoming (2 
extant, 1 historical). The TBNG is the extreme northern edge of its 
range-wide distribution. It occurs more frequently across the 
southwestern Great Plains into New Mexico and Arizona.  

USDA Forest Service status Other 
Emphasis 

2002 Forest Service recommendation was Not R2 Sensitive Species 
but should be considered for Other Emphasis Species Lists on the 
PSICC (Warren & Redders 2002). Rationale: “Known from the 
southern Great Plains, this species reaches its northern limits in 
R2. Habitat is described as low areas in sandy ravines and sand 
bars, in sandsage prairie. Appears to be relatively rare in the 
region but well distributed outside the region. Species may require 
disturbance and has been recorded on roadcuts in sandsage 
prairie.” 8 occurrences on the TBNG, all located within an area of 
less than 10 square miles. 

USDOI FWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

Wyoming 
Plant 
Species of 
Concern 

WYNDD Wyoming Plant Species of Concern. Widespread but on 
edge of range, very low number of populations, rare abundance, 
moderate vulnerability, unknown recent trends, and low WY 
contribution to the species’ global distribution (Heidel 2018). 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Pectis angustifolia var. angustifolia is the accepted name by the Integrated Taxonomic Information 
System (ITIS). There are no recognized synonyms. Common names include narrowleaf pectis and 
lemonscent. 
 
 

4. Range-wide information 
 
Pectis angustifolia var. angustifolia has a scattered distribution throughout central North America. It is 
known mainly from the southern Great Plains, extending west into Utah and Arizona and south into 
northern Mexico (Figure 72). Its occurrence in Wyoming and the Thunder Basin National Grassland may 
be considered peripheral, existing on the northern edge of its range-wide distribution. 
 
It is found in low areas in sandy ravines and on sand bars in the southwestern Great Plains (Great Plains 
Flora Association 1986) and in dry, open places, usually in sandy soil in Colorado and the lower 
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Intermountain West (Kearney & Peebles 1960, Cronquist 1994, Ackerfield 2013). In Wyoming, it occurs 
on gravel hills and slopes, mostly on clinker at 4000-4800 feet. 
 
Pectis angustifolia var. angustifolia is a small, lemon-scented annual forb in the Asteraceae family. It has 
bushy-branched stems 1-20 cm tall, opposite leaves that are ciliate near the base, phyllaries that are 
conspicuously dotted with oil glands, hairy achenes 2.5-4 mm long, and short crown-shaped pappi 
(Great Plains Flora Association 1986, Dorn 2001, Keil 2006). Flowering/fruiting occurs from June–
October and pollination is by insects. It produces a medium abundance of fruit/seed, but has a slow 
seed spread rate (USDA NRCS 2018). It has no fruit/seed persistence on the plant (USDA NRCS 2018) and 
is unlike other Pectis in that its pseudanthia falls intact. Mechanisms of seed dispersal are unknown. 
Although they do not contain any specialized structures for long-range dispersal, the fruits of P. 
angustifolia are very light (Freas & Kemp 1983) and the seeds have been found to be eaten by some 
rodents in central New Mexico (Hope & Parmenter 2007). Therefore, seed dispersal likely occurs over 
short distances via wind and animals. The seed-banking capabilities of P. angustifolia are unknown. In 
general, this annual plant’s seed production, germination rates, and seedling establishment will likely 
vary across years in relation to fluctuating patterns in precipitation. Unusual among Asteraceae but 
common among summer annuals, Pectis species possess the C4 photosynthetic pathway, which offers 
advantages in terms of higher photosynthetic water-use efficiencies and faster growth rates, enabling 
them to occupy a variety of hot, dry habitats and more effectively utilize the short-lived moisture that 
occurs from summer rains (Syvertsen et al. 1976, Keil 2006). In the southwestern U.S., P. angustifolia 
emerges in response to monsoon rains (SEINet 2018) and appears to require a threshold amount of 
precipitation for successful germination and establishment (Gutierrez & Whitford 1987). In experiments 
examining the germination responses of seeds collected from a New Mexico desert, seeds of P. 
angustifolia responded to increased rainfall with increased germination, indicating a water-controlled 
dormancy which will result in maximum germination at just those times when site moisture is initially 
greatest (Freas & Kemp 1983). In fact, the seed samples from several individual plants of P. angustifolia 
first germinated the day after water was applied and 100% germination had occurred by three days 
after watering, signifying the lack of a genetically-fixed mechanism of innate dormancy (Freas & Kemp 
1983). 
 
Pectis angustifolia var. angustifolia is ranked S1 in Kansas and S2S4 in Nebraska. In Wyoming it is ranked 
S1 and designated as a Wyoming Plant Species of Concern by the WYNDD (Heidel 2018). It is considered 
Apparently Secure–Secure globally (G4G5; NatureServe 2018). Population trends and threats 
throughout its range are currently unknown or undocumented. In Kansas it has been assigned a 
Coefficient of Conservatism of 5, indicating an intermediate tolerance of disturbance. 
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Figure 72: Distribution and range of Pectis angustifolia var. angustifolia in North America, courtesy of the USDA NRCS PLANTS 
Database. States shown in green are within the known distributional range of this species and have records of species occurrence 
(extant or historic). 

 

 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using a moderate amount of information specific to the TBNG, 
including Forest Service management plans, an ecological assessment, and occurrence records from the 
RMH and WYNDD databases. All other information related to P. angustifolia came from occurrences and 
studies conducted in other regions throughout the species range. These sources include peer-reviewed 
research articles, many of which pertain to annual forb species in general. There have also been two 
previous species evaluations (Handley & Laursen 2002, Morse 2002) and one species recommendation 
for Region 2 (Warren & Redders 2002). 
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5.1 Distribution, abundance, and population trend in the plan area 
 
Pectis angustifolia var. angustifolia is known from three locations in eastern Wyoming, including a 
historical (1858) account from Goshen County, an extant observation from Platte County, and an extant 
group of collections/observations from the Rochelle Hills area of the TBNG in Converse County (Figure 
73). The group of TBNG occurrences are all located within an area of less than 10 square miles, east of 
Wyoming Highway 59 and just south of the Campbell County line on lands administered by the Forest 
Service (Figure 74).  
 
Although population trends in the TBNG are unknown, documented occurrences from the same general 
area in 1978, 1980, and 2003, suggest some population stability. Populations appear to occur in 
relatively small patches with low abundance—ranging from less than 20 to about 100 plants (RMH and 
WYNDD databases). As an annual species, population sizes are likely to vary through time due to 
fluctuating climatic conditions that help regulate germination and seedling survival/growth.   
 
The relative importance of the documented occurrences within the TBNG to the overall viability of the 
species range-wide is likely extremely low. However, its importance to the viability of the species in the 
state of Wyoming is high since it is one of only two extant population centers the state.  
 
Table 89: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 6 

Number of Historic Occurrences (> 20 years old) 2 

Year of Last Observation 2003 
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Figure 73: Map of the 3 known Pectis angustifolia var. angustifolia occurrence locations in the state of Wyoming (extant and 
historic). Red dots represent collections or observations of the species. Note: map is courtesy of SEINet; occurrence locations are 
from RMH and WYNDD databases. 

 

 

 
Figure 74: Aerial imagery (2017) showing the approximate locations of the Pectis angustifolia var. angustifolia occurrences on the 
TBNG (courtesy of RMH and WYNDD databases). The image displays the close proximity of the known occurrences to the Antelope 
and North Antelope Rochelle coal mines (in the NW corner) and to suitable prairie dog habitat in the area. 
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5.2 Habitat requirements and characteristics in the plan area  
 
The P. angustifolia populations on the TBNG occur on loose clinker gravel, typically on shoulder slopes 
below boulders (Ebertowski 2005). Clinker surface geology is associated with coal seam locations and is 
mixed with deposits of residuum, slopewash, alluvium, and bedrock (Haufler et al. 2008). The associated 
soils are Typic Torriorthents, which are coarse stony soils that occur where coal seams have formed 
clinker (Haufler et al. 2008). There is a low-moderate amount of clinker habitat that is mostly restricted 
to a rather narrow band that runs north-south through the western portion of the TBNG. Since P. 
angustifolia has been reported from other non-clinker habitats in eastern Wyoming, there may be 
additional sites in the TBNG that are potentially-suitable, such as gravelly hills and slopes. The species 
may not be currently occupying this habitat because of dispersal limitations, pollinator scarcity, range 
restrictions, poorly understood habitat requirements, or other unknown factors. There also may be 
unobserved populations in the plan area due to a lack of concerted survey efforts.    
 
Currently-published state-and-transition models for semiarid grasslands in the North American Great 
Plains suggest that black-tailed prairie dog presence creates a vegetation state characterized by 
increased bare ground exposure and increased dominance of annual forbs and unpalatable 
bunchgrasses (Augustine et al. 2014). This effect on annual forbs was demonstrated in a mixedgrass 
prairie in the Black Hills of South Dakota where perennial grasses were displaced by annual forbs within 
three years of prairie dog colonization (Archer et al. 1987). More recently, a natural experiment in the 
shortgrass steppe of northeastern Colorado found annual forb cover to be significantly greater on sites 
occupied by prairie dogs for 7–10 years compared to both unoccupied sites and those occupied < 6 
years (Augustine et al. 2014). The clipping and foraging activities of herbivorous prairie dogs creates 
unique habitat patches characterized by a homogenized state of small-statured vegetation largely 
composed of species that are more resistant to repeated heavy grazing (Haufler et al. 2008). Twenty 
percent of the rangeland vegetation in the TBNG is considered to be in an early seral stage, which is 
often associated with post-disturbance pioneer plant communities and typically contains higher 
percentages of bare soil and annual forbs and grasses (USDA Forest Service 2012). As an annual forb 
that prefers sunny locations, P. angustifolia has the potential to be associated with prairie dog colonies. 
Also, locally-produced maps of preferred and marginal prairie dog habitat reveal the close proximity of 
the P. angustifolia occurrences to prairie dog habitat on the TBNG (Figure 74). However, prairie dogs do 
not prefer areas with shallow soil depths, such as the Shallow Loamy ecological sites (Haufler et al. 2008) 
where the P. angustifolia populations are known to occur. Prairie dogs also seldom occupy sandy sites 
due to the difficulty of building burrows in coarse-textured soils (Haufler et al. 2008). Since P. 
angustifolia typically grows in sandy/gravelly and/or shallow soils, it is unlikely to be associated with 
prairie dog habitat on the TBNG. Even occurrences in Management Area 3.63 are likely not overlapping 
with prairie dog occupancy. 
 
 

5.3 Current and projected status of habitat in the plan area 
 
There is likely a low-moderate amount of existing suitable habitat (i.e., openings on dry gravel hills and 
slopes, particularly on red clinker) within the sagebrush steppe and mixedgrass prairie vegetation types 
in the TBNG. Six of the eight known P. angustifolia occurrences are located within the Broken Hills 
Geographic Area, whose desired condition is an open, scenic landscape with little evidence of human 
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influence or activity and where primitive conditions with minimal facility development are emphasized 
(USDA Forest Service 2003). Of these six occurrences, five are found in 3.65 “General Forest and 
Rangelands: Range Vegetation Emphasis” Management Area and one in the 3.63 “Black-Footed Ferret 
Reintroduction Habitat” Management Area (focus of the plan amendment). These areas are 
characterized by predominately natural-appearing landscapes and display relatively low levels of 
disturbance and human activity (USDA Forest Service 2003); thus, the quantity and quality of suitable P. 
angustifolia habitat within these areas is expected to remain relatively stable in the near future. The 
other two known occurrences are located within the Hilight Bill Geographic Area in 8.4 “Mineral 
Production and Development” Management Area where minerals exploration and development and 
livestock grazing are significant management activities (USDA Forest Service 2003). Operations of all 
types are emphasized to effectively and efficiently remove available leasable and locatable mineral 
resources, including coal, bentonite, uranium and hard rock, open-pit mines, clinker, stock-piled 
overburden and top soil, and various ancillary facilities (USDA Forest Service 2003). The occurrences are 
on clinker hills, a habitat that is threatened by the mining of clinker for road substrate. The high levels of 
human activity, disturbance, and landscape modification associated with intensive mineral development 
in these areas have the potential to adversely impact suitable P. angustifolia habitat in the future.  
 
 

5.4 Key risk factors and threats to the species 
 
Information on documented and potential threats to P. angustifolia is largely unavailable. Although its 
response to fire is unknown, periodic fires may be of some benefit through the reduction of woody 
species and litter layers that may inhibit establishment and growth of this annual, sun-loving species. 
Therefore, the active management strategy of fire suppression on the TBNG may potentially pose a risk 
to this species in some areas. Other more moderate threats include the expansion of energy 
development and non-native species. Of particular concern is the potential for competitive exclusion by 
the non-native annual brome species (i.e., cheatgrass and Japanese brome) that are widespread and 
dominant in many areas, as well as the direct destruction of populations by extraction activities, 
including road and infrastructure development, which are on the rise on the TBNG. Some of the P. 
angustifolia populations on the TBNG are already known to be associated with cheatgrass (P. 
Ebertowski, WYNDD database) and some are located in or on the edge of a “Mineral Production and 
Development” Management Area where mineral developments and facilities such as coal mines, 
railroads, oil and gas wells, and pipelines are present and often dominate the landscape (USDA Forest 
Service 2003; see Figure 74 showing the close proximity of the Antelope and North Antelope Rochelle 
coal mines). However, the majority of the P. angustifolia populations lie within the Broken Hills 
Geographic Area, where mineral developments, such as oil and gas wells and pipelines, are present but 
visually subordinate to the landscape in the mid and background (USDA Forest Service 2003). 
 
Specific information on P. angustifolia response to grazing is lacking; however, it has low palatability and 
protein content for browsing/grazing animals (USDA NRCS 2018) and the oil glands present on its leaves 
and involucre probably function as a deterrent to herbivores (Keil 2006). In Colorado, P. angustifolia has 
been observed to be locally abundant along roadcuts in sandsage prairie (Morse 2002), as well as along 
vehicle tracks and cattle trails in sandy sites, suggesting an affinity for areas with soil disturbance 
(Kinraide 1984). In general, grazing tends to favor annual over perennial plants and short versus tall 
plants (Diaz et al. 2007). Annual forb richness and abundance are consistently greater in lightly and 
moderately grazed compared to ungrazed prairie sites (Hayes & Holl 2003, Hickman et al. 2004, Ingram 
et al. 2008). Although continuous, moderately heavy trampling would likely decrease the abundance of 
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annuals, trampling may stimulate their establishment in sandy soils (Dowhower 1981). Thus, the 
moderate levels of livestock grazing that are currently permitted on the TBNG likely pose little risk to 
long-term persistence of P. angustifolia.  
 
In northern mixed-grass prairies, grazing is secondary to climatic variations in regulating plant species 
composition and production (Biondini et al. 1998). Pectis angustifolia’s ephemeral nature as an annual 
species tied to yearly fluctuations in precipitation, inevitably results in variable population sizes over 
time. This also likely increases its vulnerability to climate warming due to the realized and projected 
effects on temperature and precipitation levels across North America (IPCC 2014). For example, many 
dry regions of the mid-latitudes are expected to experience a decrease in mean annual precipitation, 
more intense and frequent extreme precipitation events, more frequent hot temperature extremes, and 
a higher frequency and longer duration of heat waves (IPCC 2014). While reduced precipitation may 
negatively impact future viability of P. angustifolia, it is uncertain how the increased occurrence of 
extreme precipitation events or droughts may influence this highly drought tolerant species. 
 
Since a portion of the mapped suitable prairie dog habitat is located in close proximity to the known P. 
angustifolia occurrences, and since prairie dog colonies are often dominated by annual forb species, the 
plan amendment may have some potential to affect the ecological conditions necessary for the 
persistence of P. angustifolia in the TBNG. In theory, a decrease in the extent of prairie dog colonies 
could reduce annual forb species cover on the TBNG, which in turn could reduce P. angustifolia 
abundance. However, in practice P. angustifolia has a low frequency of association with prairie dog 
colonies in the plan area due to its habitat preferences. Prairie dogs don’t occupy the sandy, coarse, 
shallow, and clinker-dominated soils where P. angustifolia is found. It is unlikely an increase in prairie 
dog control or a change in prairie dog management will affect the distribution or abundance of P. 
angustifolia. 
 
 

6. Information gaps and limitations 
 
TBNG-specific research for this species does not exist. The habitat descriptions we have for this species 
are relatively broad, yet occupied habitat remains low. More information is needed on the specific 
ecological conditions necessary to support this species on the TBNG. Survey efforts have been limited 
and no targeted surveys have been conducted by the Forest Service. Future surveys may reveal 
additional populations on the TBNG. Trend data is lacking for the known occurrences. Most of the 
potential threats are speculative and based on the species’ characteristics or those of annual forbs in 
general, or based on knowledge from sources outside of Wyoming.  
 
More information and a better understanding of P. angustifolia’s biology and ecology, such as dispersal, 
seed bank dynamics, and specific germination and growth requirements, could help determine its 
sensitivity to disturbance and adaptability to future environmental changes or vegetation management. 
Additional research is also needed on potential threats and their impacts, including climate change and 
its interaction with other disturbances agents on the TBNG.  
 
 

7. Indicators used to evaluate persistence 
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The items listed in Table 90 summarize the condition of indicators that may be used to evaluate 
persistence of Pectis angustifolia var. angustifolia in the plan area. 
 
Table 90: The following indicators summarize the potential for Pectis angustifolia var. angustifolia to persist over the long-term 
in the plan area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Last observed in 2003.  

Potential to be affected by 
the Plan Amendment 

No – The species occupies sites with shallow and/or sandy/gravelly soil, which 
prairie dogs typically do not prefer. 

Declining trends in 
population or habitat 

Insufficient information – Population trends are unknown. Habitat is likely stable. 

Restricted range No – Has a scattered distribution throughout central North America. It is known 
mainly from the southern Great Plains, extending west into Utah and Arizona and 
south into northern Mexico. The TBNG occurrence is at the northern edge of its 
range-wide distribution. 

Low population numbers or 
restricted ecological 
conditions 

No – There are 8 documented occurrences on the TBNG, all located within 5 
miles of each other. Population sizes are small (mostly less than 100 individuals). 
The species has been found growing in clinker habitats on the TBNG, but has the 
potential to occupy other sandy/gravelly sites within vegetation communities 
that are locally common; thus, there is likely a moderate amount of suitable 
habitat. 

Significant threats No – Energy development, non-native plant species invasion, and fire 
suppression likely pose moderate threats. Climate change may also threaten this 
annual species, but no documentation exists. 

 
 

8. Suggested management actions to support the key ecological conditions 
 
None needed at this time. 

 

 

9. Best available scientific information considered 
 
Ackerfield, J. 2013. The Flora of Colorado. Colorado State University Herbarium. Fort Collins, Colorado. 

472 pp. 
 
Archer, S., Garrett, M.G. & Detling, J.K. 1987. Rates of vegetation change associated with prairie dog 

(Cynomys ludovicianus) grazing in North American mixed-grass prairie. Vegetatio, 72(3), 159-
166. 

 
Augustine, D.J., Derner, J.D. & Detling, J.K. 2014. Testing for thresholds in a semiarid grassland: the 

influence of prairie dogs and plague. Rangeland Ecology & Management. 67(6), 701-709. 
 
Biondini, M.E., Patton, B.D. & Nyren, P.E. 1998. Grazing intensity and ecosystem processes in a northern 

mixed-grass prairie, USA. Ecological Applications, 8(2), 469-479. 
 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  452 
 

Cronquist, A. 1994. Intermountain Flora: Vascular Plants of the Intermountain West, U.S.A. Volume Five: 
Asterales. New York Botanical Garden. Bronx, NY. 496 pp. 

 
Diaz, S., Lavorel, S., McIntyre, S., Falczuk, V., Casanoves, F., Milchunas, D.G., Skarpe, C., Rusch, G., 

Sternberg, M., Noy-Meir, I., Landsberg, J., et al. 2007. Plant trait responses to grazing–a global 
synthesis. Global Change Biology, 13(2), 313-341. 

 
Dorn, R.D. 2001. Vascular Plants of Wyoming, third edition. Mountain West Publishing, Cheyenne, WY. 
 
Dowhower, S.L. 1981. Effects of trampling and salt additions on vegetation of sandy soils of the Los 

Medaños area, New Mexico. M.S. Thesis, Texas Tech University. 
 
Ebertowski, P.J. 2005. A floristic inventory of the vascular plants of the Thunder Basin National Grassland 

and vicinity, Wyoming. M.S. Thesis, University of Wyoming. 
 
Freas, K.E. & Kemp, P.R. 1983. Some relationships between environmental reliability and seed dormancy 

in desert annual plants. Journal of Ecology, 71(1), 211-217. 
 
Great Plains Flora Association. 1986. Flora of the Great Plains. Univ. Kansas Press, Lawrence, KS. 
 
Gutierrez, J.R. & Whitford, W.G. 1987. Responses of Chihuahuan Desert herbaceous annuals to rainfall 

augmentation. Journal of Arid Environments. 12(2), 127-139. 
 
Handley, J. & Laursen, S. 2002. R2 Sensitive Species Evaluation Form: Pectis angustifolia. Available: 

https://www.fs.usda.gov/detail/r2/landmanagement/?cid=stelprdb5227823. 
 
Haufler, J., C. Mehl, A. Ganguli, and S. Yeats. 2008. Thunder Basin Wyoming: Ecological Assessment of 

Terrestrial Ecosystems. Ecosystem Management Research Institute, Technical Report. 178pp. 
Available online: 
https://www.researchgate.net/publication/311705974_Thunder_Basin_Wyoming_Ecological_A
ssessment_of_Terrestrial_Ecosystems 

 
Hayes, G., & Holl, K. 2003. Cattle Grazing Impacts on Annual Forbs and Vegetation Composition of Mesic 

Grasslands in California. Conservation Biology, 17(6), 1694-1702. 
 
Heidel, B. 2018. Wyoming plant species of concern, March 2018. Wyoming Natural Diversity Database, 

Laramie, WY. Accompanied by Wyoming plant species of potential concern, with tables of 
additions and deletions. Available: https://www.uwyo.edu/wyndd/species-of-
concern/plants/2018_wy_plant_soc.pdf.  

 
Hickman, K.R., Hartnett, D.C., Cochran, R.C. & Owensby, C.E. 2004. Grazing management effects on plant 

species diversity in tallgrass prairie. Journal of Range Management, 57(1), 58-65. 
 
Hope, A.G. & Parmenter, R.R., 2007. Food habits of rodents inhabiting arid and semi-arid ecosystems of 

central New Mexico. Special Publication of the Museum of Southwestern Biology. 
 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  453 
 

Ingram, L.J., Stahl, P.D., Schuman, G.E., Buyer, J.S., Vance, G.F., Ganjegunte, G.K., Welker, J.M. & Derner, 
J.D. 2008. Grazing impacts on soil carbon and microbial communities in a mixed-grass 
ecosystem. Soil Science Society of America Journal. 72(4), 939-948. 

 
Integrated Taxonomic Information System (ITIS). 2018. Available online: http://www.itis.gov/.  
 
IPCC. 2014. Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the 

Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, 
R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp. 

 
Kearney, T.H. & Peebles, R.H. 1960. Arizona Flora. University of California Press, 1085 pp. 
 
Keil, D.J. 2006. Pectis. Flora of North America Editorial Committee, eds. In: Flora of North America North 

of Mexico. Vol. 21. Magnoliophyta: Asteridae (in part): Asteraceae part 3. Oxford University 
Press, New York, NY. pp. 222-230. 

 
Kinraide, T.B. 1984. The influence of soil texture on the vegetation of a grazed, short-grass prairie in 

Colorado. The Southwestern Naturalist. 29(3), 277-287. 
 
NatureServe. 2018. NatureServe Explorer. Online database. Available: 

http://explorer.natureserve.org/index.htm.  
 
Morse, C.A. 2002. R2 Sensitive Species Evaluation Form: Pectis angustifolia var. angustifolia. Available: 

https://www.fs.usda.gov/detail/r2/landmanagement/?cid=stelprdb5227823. 
 
Rocky Mountain Herbarium. 2008. Rocky Mountain Herbarium Specimen Database [web application]. 

University of Wyoming Department of Botany. Laramie, WY. Available: 
http://rmh.uwyo.edu/data/search.php. 

 
SEINet. 2018. Available online: http://swbiodiversity.org/seinet/.  
 
Syvertsen, J.P., Nickell, G.L., Spellenberg, R.W., & Cunningham, G.L. 1976. Carbon reduction pathways 

and standing crop in three Chihuahuan Desert plant communities. The Southwestern Naturalist. 
21(3), 311-320. 

 
USDA Forest Service. 2003. Medicine Bow National Forest Revised Land and Resource Management 

Plan. United States Department of Agriculture. On file: Forest Headquarters of the Medicine 
Bow – Routt National Forests and Thunder Basin National Grassland in Laramie, WY. Available 
online: https://www.fs.usda.gov/detail/mbr/landmanagement/planning/?cid=fsbdev3_025109. 

 
USDA NRCS. 2018. The PLANTS Database. Conservation Plant Characteristics for Pectis angustifolia. 

Available online: https://plants.sc.egov.usda.gov/java/charProfile?symbol=PEAN. 
 
USDA Forest Service. 2015. Black-tailed Prairie Dog. Conservation Assessment and Management 

Strategy for the Thunder Basin National Grassland. Medicine Bow-Routt National Forests and 
Thunder basin National Grasslands. 71 pp. Available: 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd493991.pdf 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  454 
 

 
USDA Forest Service. 2012. Final analysis of the management situation for the Wyoming sage-grouse 

land and resource management plan amendments for National Forest System lands 
administered by the Medicine Bow and Bridger-Teton National Forests and Thunder Basin 
National Grassland. Laramie, WY: U.S. Department of Agriculture. 

 
Warren & Redders. 2002. R2 Individual Species Recommendations: Pectis angustifolia. Available: 

https://www.fs.usda.gov/detail/r2/landmanagement/?cid=stelprdb5227824. 
 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  455 
 

 

Prairie threeawn – Aristida oligantha / AROL  

 
1. Summary 

 
Aristida oligantha can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for A. oligantha. The intent of 
the amendment is to modify management direction for conservation of short-stature grasslands and 
control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the known distributional range of A. 
oligantha in the plan area is restricted to the semi-barren pine prairie in the north and does not include 
lands that may be affected by the proposed plan amendment. There are no known collections or 
observations from prairie-dog colonies or short-stature grassland vegetation communities. Therefore, 
we conclude that the plan amendment does not have the potential to cause substantial adverse impacts 
to or substantially lessened protections for A. oligantha. 

The TBNG in eastern WY appears to be the western edge of the A. oligantha distribution in the Great 
Plains. As a native species with only a few documented occurrences in WY, it is ranked as S1 – Critically 
Imperiled. This species is known to occupy disturbed sites and “waste areas”, but is currently only found 
on roadsides and right-of-ways in the semi-barren pine prairie in the northern part of the plan area. 
Additional surveys are needed in the future for more comprehensive information on population trend, 
distribution, and abundance on the Thunder Basin National Grassland. There are no known threats to A. 
oligantha, mainly because the species appears to select habitat with moderate levels of natural or 
anthropogenic disturbance. If grassland uses continue at current levels, existing populations and 
available suitable habitat are expected to remain relatively stable in the near future due tolerance of 
disturbance and lack of known threats. 
 
 

2. Status   
 
Table 91 summarizes the current status of Aristida oligantha by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 91: Current status of A. oligantha by various ranking entities. 

Entity Status Details 

NatureServe global rank G5 Secure: At very low risk of extinction range-wide due to an 
extensive range, abundant occurrences in Canada and the eastern 
US, and no known threats. 

NatureServe Wyoming 
state rank 

S1 Critically Imperiled: there are 4 occurrences in Wyoming, all from 
Weston County, and 3 are on the TBNG. There are a few 
occurrences in adjacent Colorado and South Dakota, but it is not 
tracked in these states. It becomes much more prevalent going 
east (e.g., it is abundant in Nebraska). 
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USDA Forest Service status Not RFSS, 
and Not of 
Concern 

2002 Forest Service recommendation was Not R2 Sensitive Species 
and Not of Concern Now (Lamb and McDonald 2002) due to its 
location on the western edge of the Great Plains range, becoming 
widely distributed and often “weedy” outside R2, and often 
abundant in disturbed sites (esp. overgrazed). 

USDOI FWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

Wyoming 
Plant 
Species of 
Concern 

WYNDD Wyoming Plant Species of Concern. Very low number of 
populations, moderate vulnerability, unknown abundance and 
recent trends, and low Wyoming contribution to the species’ 
global distribution (Heidel 2018). 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Aristida oligantha is the accepted name by the Integrated Taxonomic Information System (ITIS), the 
USDA Plants National Database, WYNDD, NatureServe, and Dorn. Synonyms: Aristida ramosissima var. 
chaseana. 
 
 

4. Range-wide information 
 
Aristida oligantha is widespread in the eastern U.S. and extreme southeastern Canada (where it is 
considered non-native in some areas) from New Hampshire west to Ontario and northeastern Wyoming, 
Florida and southern Texas; sporadic in many states west of the Great Plains (Figure 75; Freeman 2001, 
NatureServe 2018). Therefore, its occurrence in eastern WY may be considered peripheral, existing on 
the western edge of its range in the Great Plains. There are four known occurrences of A. oligantha in 
Wyoming, one east of Newcastle near the South Dakota border and three in the NE part of the TBNG 
near Upton (Figure 76). There are a few documented occurrences in Colorado and South Dakota, but it is 
not tracked by the Natural Heritage Programs in those states. Particularly noteworthy are three 
occurrences from 2005 in the Buffalo Gap National Grassland in South Dakota, just north of Badlands 
National Park (Rocky Mountain Herbarium). These are located along drainages in silty loam soils at 
approximately the same latitude as the WY occurrences. 
 
Aristida oligantha is an annual, warm-season grass of the Southern and Northern Mixed Grass Prairies 
that typically occupies sandy soils in waste places, dry fields, roadsides, along railroads, and in burned 
areas. (Great Plains Flora Association 1986, Dorn 2001, Allred 2007, Skinner 2010). A. oligantha is often 
described as weedy, being a common invader of overgrazed pastures in Nebraska and Kansas 
(Stubbendieck et al. 1995). In the east-central and southeastern Great Plains, it is a pioneer species 
during secondary succession, dominating the annual weed stage for at least 30 years (Owensby & 
Launchbaugh 1977). It produces abundant seed and the seedlings are vigorous, growing readily on 
abandoned fields, oil-well locations, and cattle round-up grounds, while providing protection against soil 
erosion (USDA NRCS 2012). Flowering occurs in late summer and early fall, approximately August–
October (Great Plains Flora Association 1986). Seed dispersal is via wind and attachment to animals by a 
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retrorsely-barbed, sharp callus (Owensby & Launchbaugh 1977). Its mature seeds may also deter sheep 
and cattle, leading to its persistence and expansion in heavily grazed areas (Heidel & Laursen 2001, 
USDA NRCS 2012). Therefore, it may be an indicator of deteriorated range conditions. 
 
Range-wide threats to this species are not well documented, but as a plant of disturbed areas, Aristida 
oligantha may potentially be vulnerable to natural succession and/or competitive exclusion by non-
native species that occupy the same disturbed habitat. Its ephemeral nature as an annual species will 
inevitably lead to variations in population sizes over time and it is unknown whether it has a persistent 
soil seedbank. For this reason climate change has the potential to pose a threat in the future.  

 

Figure 75: Distribution and range of Aristida oligantha in North America, courtesy of the USDA NRCS PLANTS Database. 
States/provinces shown in green are within the known distributional range of this species and have records of species occurrence 
(extant or historic). 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
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are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using very little information specific to the TBNG. The only 
information available were four herbarium labels from specimens housed in the Rocky Mountain 
Herbarium (RMH) and the Kansas State University Herbarium (KANU). Range-wide and species life 
history information was not well documented in online databases or floras (see final section of this 
document). There was no information on species trends or threats available. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
There are four occurrences of this species in Wyoming, all found in Weston County near or along US 
Highway 16 (US-16) from Upton, WY east to the South Dakota border. Three of these occurrences are on 
the TBNG, the most recent observation was made in 2002, while the other two have not been revisited 
since 1982 (Table 92). While one collection from the TBNG (from 1973) is described as “abundant” on 
the herbarium specimen label (S. Stephens #70098 at KANU), the abundance of the other occurrences, 
as well as the population trend of all the occurrences are unknown, warranting additional monitoring. As 
an annual species, population sizes may be highly variable through time due to fluctuating climatic 
conditions or other factors.  
 
Table 92: Known occurrence frequency within the Plan Area (WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 1 

Number of Historic Occurrences (> 20 years old) 3 

Year of Last Observation 2002 
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Figure 76: Map of Aristida oligantha collections in the state of Wyoming, courtesy of SEINet. Red dots represent collections from 
the four known occurrences in Weston County, no other state occurrences are known. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
The TBNG occurrences are found on fine shaley soils and roadside ditches in semi-barren pine-prairie 
communities at 4170-4300 feet (Fertig 2000). One specimen is described as occurring is a roadside along 
grassland and creek floodplain (P. Ebertowski unaccessioned at RMH). All documented occurrences in 
the TBNG are from roadsides, two occurrences in the right-of-way along US-16, and one on the side of 
Wyoming Highway 116 (WYO-116), near the intersection with US-16. They are also all found within close 
proximity to each other (~ 3 air miles) and in disturbed sites.  
 
There is a moderate amount of habitat within the semi-barren pine-prairie communities in the TBNG 
that has shaley soils and is disturbed as a result of roads, oil and gas development, mine waste (historic 
bentonite and clay mines) and grazing. It is possible that the presence of A. oligantha along these 
transportation corridors represents an adventive introduction with disturbance, but it could also be a 
function of easy access to collection sites and a general lack of plant surveys away from roads in the 
area. It should be noted that the three occurrences from Buffalo Gap National Grassland mentioned 
above are located on similar vegetation types and soils, but are not directly adjacent to roads. 
 
Though this species is known to occupy disturbed sites and “waste areas”, it is not currently found in the 
mixed-grass prairie ecotone or in habitat associated with, or in proximity to, disturbance caused by 
prairie dogs. There is potential that this type of disturbance could support A. oligantha, but to date no 
occurrences have been found associated with prairie dog colonies. 
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5.3 Current and projected status of habitat in the plan area 
 
In the suitable habitat of the semi-barren pine-prairie communities, near the known populations, 
disturbance from grazing and other management activities are expected to continue at current levels. 
The area is grazed by both livestock and wildlife, there is disturbance from road maintenance, and waste 
areas from historic bentonite and clay mines are present. Development of oil and gas infrastructure and 
other extraction activities are currently on the rise across the unit. In parts of the sagebrush steppe in 
Campbell and Converse counties the availability of disturbed ground such as reclaimed well pads may 
increase, as will disturbance from road construction. Currently A. oligantha is only known from one 
small area of Weston County, but may be capable of establishing in new areas if introduced.  
 
 

5.4 Key risk factors and threats to the species 
 
There are no known immediate threats to the Aristida oligantha populations on the TBNG. Typical 
agents of disturbance that occur within the TBNG, such as grazing and drilling/mining, likely pose little 
risk to A. oligantha persistence since the species is characteristic of waste places (disturbed areas and 
reclamation sites) (Freeman 2001) and tends to be an “increaser” in response to grazing. This species is 
annual and relies on yearly seeding and dispersal to maintain population numbers. Population sizes tend 
to fluctuate as a result of annual climate and weather patterns and it is unknown if this species 
maintains a robust soil seed bank. For this reason climate change may pose a threat to A. oligantha in 
the future if climatic variations and extremes go beyond this species’ tolerances and result in repeated 
poor reproduction and/or seed dispersal. 
 
 

6. Information gaps and limitations 
 
Information on A. oligantha is limited and this species is poorly documented compared to other plants in 
this analysis. There are many data gaps in general information for this species and almost no information 
specific to the plan area. Habitat descriptions are broad and include many areas in the semi-barren pine-
prairie, but occupied habitat is extremely limited. No population size or trend data is available and 
threats are not described in any reference material. Information on habitat availability in the plan area 
and potential threats in the plan area are inferred from range-wide information, herbarium label 
descriptions, and field observations by the author, and is not data-driven or documented in a peer-
reviewed format. TBNG -specific research does not exist for this species. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 93 summarize the condition of indicators that may be used to evaluate 
persistence of Aristida oligantha in the plan area.  
 
Table 93: The following indicators summarize the potential for prairie threeawn to persist over the long-term in the plan area 
(FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator in Plan Area Summary of Findings 
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Native to plan area Yes 

Established or becoming 
established in plan area 

Yes – Last observed in 2002 

Potential to be affected by 
the Plan Amendment 

No– Although this species is known to colonize disturbed sites, it has not been 
found in the mixed grass prairie ecotone or associated with disturbance from 
prairie dogs. 

Declining trends in 
population and/or habitat 

No – Species trends are not known, but habitat trends appear stable. 

Restricted range No – Extensive, including most of the Great Plains 

Low population numbers or 
restricted ecological 
conditions 

No – Low in WY but on periphery of range. Population numbers high in other 
parts of the range. Ecological conditions do not seem restricted and habitat 
availability in the plan area is moderate. 

Significant threats  Insufficient information – Competition from non-native species likely poses a 
threat. Climate change may also threaten this annual species, but no 
documentation exists. 

 
 

8. Suggested management actions to support the key ecological conditions 
 
There are no management actions/plan components needed at this time to support the persistence 
Aristida oligantha as part of the plan amendment. 
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Rosy palafox – Palafoxia rosea var. macrolepis / PAROM 

  
1. Summary 
 
Palafoxia rosea var. macrolepis (P. rosea) can be considered for identification as a potential species of 
conservation concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we 
present the best available scientific information to evaluate whether the proposed plan amendment has 
the potential to cause substantial adverse impacts to or substantially lessened protections for P. rosea. 
The intent of the amendment is to modify management direction for conservation of short-stature 
grasslands and control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder 
Basin National Grassland (TBNG). The available information indicates that several P. rosea occurrences 
are on lands that may be affected by the plan amendment and that as an annual forb this species has 
the potential to be associated with prairie dog colonies. Due to overlap in species’ distribution and 
habitat type preferences, there is potential for the plan amendment to cause substantial adverse 
impacts to or substantially lessened protections for P. rosea. 
 
As a native species with very low number of documented occurrences in the state, Palafoxia rosea var. 
macrolepis is ranked as S1 – Critically Imperiled. However, Wyoming represents a northern most and 
disjunct population center and this species is more common in other areas. It has a somewhat extensive 
range that includes the high plains of central North America. It is prevalent in New Mexico and 
Oklahoma and apparently secure in Texas. There are approximately 13 extant occurrences in Wyoming, 
over half of which are within the proclamation boundary of the TBNG, four on National Forest System 
lands. No population size or trend data exist for any of these occurrences but as an annual species, 
populations may be ephemeral or fluctuate annually. Information on other threats to the species is very 
limited but potential threats include disruption of natural disturbance regimes (fire suppression), energy 
development, and non-native species invasion. 
 
 

2. Status   
 
Table 94 summarizes the current status of rosy palafox by various ranking entities (see Appendix 1 for an 
explanation of each ranking system). 
 
Table 94: Current status of Palafoxia rosea var. macrolepis by various ranking entities. 

Entity Status Details 

NatureServe global rank G5T4 Apparently Secure: status of infraspecific taxon (var. macrolepis); 
Somewhat extensive range, prevalent in New Mexico, Oklahoma 
and Texas. 
 

NatureServe Wyoming 
state rank 

S1 Critically Imperiled: Very low number of verified occurrences in 
Wyoming, may depend on natural disturbance regimes to persist. 

USDA Forest Service status Other 
Emphasis 

Forest Service recommendation was Not R2 Sensitive Species but 
should be considered for Other Emphasis Species Lists on the 
National Grasslands in WY and CO (Warren & Redders 2002). 
Rationale:  limited distribution and abundance in R2, only known 
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from TBNG, likely to occur (but not yet found) on grasslands of 
southern Colorado. 

USDOI FWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

Wyoming 

Plant 

Species of 

Concern 

WYNDD Wyoming Plant Species of Concern. Disjunct from rest of 
range, very low number of populations, rare abundance, moderate 
vulnerability, unknown recent trends, and medium WY 
contribution to the species’ global distribution (Heidel 2018). 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Palafoxia rosea is the accepted name by the Integrated Taxonomic Information System (ITIS). Varieties 
of Palafoxia rosea are not recognized by ITIS or FNA. Palafoxia rosea var. macrolepis is an accepted 
name used by NatureServe and USDA PLANTS Database.  Because many collected specimens and some 
previous evaluations only provide information at the species level, this evaluation will use Palafoxia 
rosea as the taxon being evaluated, and note when source information specifically addresses Palafoxia 
rosea var. macrolepis. 
 
 

4. Range-wide information 
 
Palafoxia rosea is found in the open high plains across central North America, including the southwest 
Great Plains, western Oklahoma, Colorado, New Mexico, and north Texas. It is apparently isolated in 
Kansas and eastern Wyoming populations are the northernmost and peripheral to primary distributional 
range (Figure 77) (Great Plains Flora Association 1986). The range of P. rosea is very limited within 
Wyoming and it is considered disjunct (Handley and Laursen 2002). 
 
Range-wide, this taxon is found in habitat generally described as sandy soils in plains. Observation of 
herbarium specimen labels at KANU reveals that species is found on gravelly or sandy soil in mixed grass 
prairie or along river beds (Morse 2002). Wyoming populations occur in sandy sagebrush and mixed-
grass prairie communities on knolls and slopes at 4100 to 4860 feet (Handley and Laursen 2002). Range-
wide P. rosea is found on a variety of soils including sandy, sandy loam, medium loam, clay loam, clay, 
limestone-based, and caliche type (Texas). Mycorrhizal relationships have been documented in other 
Palafoxia species and may be important for P. rosea as well (Álvarez-Molina et al. 2012, Conrad and 
Seagraves 2012). 
  
As an annual species, there is potential that P. rosea may depend on natural disturbance events, such as 
fire, to maintain habitat conditions. Alternately, habitat maintenance may come from consistent low-
level disturbance, such as grazing. This species is likely early seral and possibly a bare ground colonizer, 
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but there is no information available on life history traits. The genus Palafoxia is in a low diversity clade 
(Hymenothrix/Palafoxia/Forestina) and contains only 12 species, all of them native to North America. 
Several species in the genus have been subject to closer study and found to be early seral and depend 
on natural disturbances. Cogener Palafoxia lindenii is a coastal shrub that is one of the first mobile dune 
colonizers (Álvarez-Molina et al. 2012), while Palafoxia feayi is common in the frequently fire-swept and 
nutrient poor scrub communities in Florida (Conrad and Seagraves 2012). However, the relationship 
between P. rosea and habitat disturbance events is unknown. 
 
Palafoxia rosea is a taprooted, annual herb in the aster family, 1-5 decimeters tall, few- to much-
branched above. Flowering and fruiting occur from June through September. Flowers are perfect and 
comprised of disk florets with a pink or pale violet 3-toothed ligule, ray florets absent (Great Plains Flora 
Association 1986).  Fruits are achenes/cypselae with a pappus of scales, but seed dispersal mechanisms 
and capabilities are not known. As an annual plant species, Palafoxia rosea relies on a seedbank to 
persist and yearly variations in reproductive success and climate likely play important roles in population 
dynamics. 
 
Palafoxia rosea var. macrolepis is ranked S1 Kansas and S4 in Texas. Kansas records are all historical and 
it is not known if the species has been extirpated from the state. It is not ranked in Colorado, New 
Mexico or Oklahoma. It is ranked S1 in Wyoming and listed as a Plant Species of Concern by Wyoming 
Natural Diversity Database. The USDA Forest Service, Rocky Mountain Region, also recommends 
considering this species for management (Other Emphasis) on the grasslands of Wyoming and Colorado 
since state records are limited in number and primarily restricted to Forest System Lands. This variety is 
considered Apparently Secure globally (G5T4, NatureServe 2018).  Palafoxia rosea (not the varietal) is 
ranked S1 in Wyoming, but not ranked in any other state. The species is considered Secure globally (G5, 
NatureServe 2018). P. rosea and P. rosea var. macrolepis population trends and threats throughout their 
ranges are currently unknown or undocumented. 
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Figure 77: Known distributional range of Palafoxia rosea from Flora of North America (Strother 2006). States shown in gray are 
within the known distributional range of this species and have records of species occurrence (extant or historic). 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This evaluation was written using some observation/field data but no species-specific published 
information for the TBNG. Primary plan area-specific data includes herbarium specimen labels and field 
observation notes. Information on general habitat requirements and distribution was taken from 
regional floras and online databases. Habitat information was compared to plan area-specific 
publications on state-and-transitions models and ecological site descriptions. There have also been two 
previous species evaluations (Handley and Laursen 2002, Morse 2002) and one species recommendation 
for Region 2 (Warren and Redders 2002). Scholarly articles on the life history of cogeners P. feayi and P 
lindenii were used to make inferences about P. rosea (Álvarez-Molina et al. 2012, Conrad and Seagraves 
2012). Detailed evolutionary history of Palafoxia and genera in the same clade were also available (Soto-
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Trejo et al. 2017). In addition, this evaluation used several peer-reviewed research articles that pertain 
to annual forb species in general. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Information on Palafoxia rosea in the plan area is based on four herbarium collections, as well as seven 
field observations (Table 95, Table 96). All were made in Converse County in the southern part of the 
TBNG or adjacent area (Figure 78) In collection records this area is described as the Southern Powder 
River Basin or Southeastern Plains, the plants were often found on divides or flat areas between draws 
in the vicinity of and up to 15 miles east of Bill, WY and approximately 40 miles north of Douglas, WY. 
  
Table 95: Known occurrence frequency within the Plan Area (NRIS 2018, Rocky Mountain Herbarium 2018, WYNDD 2018). 

Number of Extant Occurrences (≤ 20 years old) 8 

Number of Historic Occurrences (> 20 years old) 3 

Year of Last Observation 2018 

 
 

 
 

      
 
 
 
 
 
 
 
 
 
 

Figure 78: Map of Palafoxia rosea observations in the state of Wyoming with a pop-out (right) of the Thunder Basin National 
Grassland [Spring Creek unit not shown]. Plant occurrences are shown with red dots (NRIS 2018, SEINet 2018, WYNDD 2018). 

 

One collection and three observations were made on National Forest System lands, the remaining were 
on state or private land, the majority of which were within the proclamation boundary of the Thunder 
Basin National Grassland (Figure 78, right panel). The earliest collection is was by Marion Ownbey in 
1936. The collection is thought to have been made on state land, but this is not certain. More recent 
collections were made by R.D. Dorn in 1979 on state land, by B.E. Nelson in 1994 on Forest System 
lands, and by Bonnie Heidel in 2005 south of the plan area. Recent observations were made by Lauren 
Porensky and Katie Haynes in 2016 and 2018, three on Forest System lands, three observations on a 
section of private land, and one on state land (Table 96). There is no population size or trend data 
available for any of these occurrences. 
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Table 96: Palafoxia rosea observations within the TBNG and vicinity (NRIS 2018, SEINet 2018, WYNDD 2018). 

Observer/Collector 
Collection # / 
Observation Land Management Year 

Marion Ownbey 1051 State (best guess) 1936 

Robert Dorn 3398 State 1979 

B.E. Nelson 31929 Forest System Lands 1994 

Bonnie Heidel 2731 Private 2005 

Lauren Porensky Observation Forest System Lands 2016 

Lauren Porensky Observation Forest System Lands 2018 

Lauren Porensky Observation State 2018 

Lauren Porensky 3 Observations Private (same section) 2018 

Katie Haynes Observation Forest System Lands 2018 

 
 
Five additional occurrences in Wyoming in Goshen and Platte counties have been documented as 
herbarium specimens (Rocky Mountain Herbarium 2018.) In Goshen County, there are four occurrences 
along the North Platte River, and the habitat is dry upland and riverbank. In Platte County, a single 
specimen lists the habitat as sandy-gravelly bank with sagebrush (Artemisia sp.) and snakeweed 
(Gutierrezia sp.). There is no population estimate or trend data for these occurrences. 
 
 

5.2 Habitat requirements and characteristics in the plan area  
 
Occupied P. rosea habitat in Wyoming is described as sandy to gravelly streambanks, terraces, and 
uplands, summarized as “sandy hills” in the state flora (Dorn 2001). Habitat in the plan area has been 
described as sandy knolls and sandy slopes, mostly dominated by large areas of prairie sandreed 
(Calamovilfa longifolia) and yucca (Yucca glauca) (Ownbey #151670 and Nelson #704469 at RMH). One 
of the most recent observations (Haynes 2018, Table 96) was recorded in an ecotonal mixed-grass 
prairie dominated by native perennial grass, non-native annual brome grasses and a mix of annual forbs 
(Figure 79). There were some Wyoming big sagebrush and greasewood (Sarcobatus vermiculatus) 
shrubs, but the area was dominated by herbaceous vegetation. 
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Figure 79: Left: The grassy habitat of one Palafoxia rosea occurrence on the TBNG. Occupied area has sandy soils and dominate 
vegetation is a mix of native perennial grasses and non-native annual brome grasses. Lack of mature Wyoming big sagebrush on 
the site may indicate a recent disturbance such as fire. No prairie dog burrows were detected during field examination of the site. 
Right: Blue arrows indicate some of several pink P. rosea flowers visible in the photo. 

 
Currently-published state-and-transition models for semiarid grasslands in the North American Great 
Plains suggest that black-tailed prairie dog presence creates a vegetation state characterized by 
increased bare ground exposure and increased dominance of annual forbs and unpalatable 
bunchgrasses (Augustine et al. 2014). This effect on annual forbs was demonstrated in a mixed grass 
prairie in the Black Hills of South Dakota where perennial grasses were displaced by annual forbs within 
three years of prairie dog colonization (Archer et al. 1987). More recently, a natural experiment in the 
shortgrass steppe of northeastern Colorado found annual forb cover to be significantly greater on sites 
occupied by prairie dogs for 7–10 years compared to both unoccupied sites and those occupied < 6 
years (Augustine et al. 2014). The clipping and foraging activities of herbivorous prairie dogs creates 
unique habitat patches characterized by a homogenized state of small-statured vegetation largely 
composed of species that are more resistant to repeated heavy grazing (Haufler et al. 2008). Twenty 
percent of the rangeland vegetation on the TBNG is considered to be in an early seral stage, which is 
often associated with post-disturbance pioneer plant communities and typically contains higher 
percentages of bare soil and annual forbs and grasses (USDA Forest Service 2012). As an annual forb 
that prefers sunny locations, sandy soils and is found in the south east section of the plan area, P. rosea 
has the potential to be associated with prairie dog colonies. However, prairie dogs seldom occupy sandy 
ecological sites on the TBNG due to the difficulty of building burrows in coarse-textured soils. Prairie 
dogs also do not prefer areas with shallow soils, such as the shallow clayey and shallow loamy sites that, 
with sandy sites, support the majority of the occurrences on the TBNG (Haufler et al. 2008). A 
comparison of known P. rosea locations with mapped preferred and marginal prairie dog habitat shows 
very little overlap in species occupancy. Only two of the P. rosea occurrences in the proclamation 
boundary of the Thunder Basin National Grassland are in areas mapped as marginal prairie dog habitat. 
Some of the other occurrences are in the vicinity of prairie dog habitat, while the remainder are farther 
away, a separation in species habitat selection likely driven by soil type preferences. Based on life 
history and habitat information, it is likely the two known P. rosea occurrences that are present in 
marginal prairie dog habitat are incidental and not indicative of a relationship between species or larger 
pattern of shared habitat requirements. 
 
 

5.3 Current and projected status of habitat in the plan area 
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There is a lot of sagebrush steppe and ecotonal mixed grass prairie habitat with sandy or shallow loamy 
or clay soils on the TBNG that matches suitable habitat descriptions but is not currently known to be 
occupied. It may not be occupying this available habitat because of dispersal limitations, poorly 
understood habitat requirements, range limitations, pollinator scarcity, undocumented threats, or other 
unknown factors. It also may be present but undetected due to lack of adequate or targeted survey. 
There is light disturbance, as may be required to maintain habitat suitability (data is lacking on this), 
across the grassland and in the occupied SE corner, in the form of livestock and wildlife grazing, periodic 
drought and fires (though fire suppression is an active management practice), and on and off-road 
vehicle use. 
 
Threats to this species are not well documented, but this area (SE portion as well as other areas) of the 
grassland is currently being developed for hydraulic fracturing and other extraction activities, and well 
pads and associated roads are in various planning and implementation stages. These activities represent 
high levels of disturbance and are not expected to benefit habitat quality. Land conversion for oil and 
gas development poses a threat to the persistence of populations through disturbance to or 
modification of suitable habitat and/or direct impacts in the form of mortality to individuals and 
populations. Despite this recent increase in oil and gas development, the quantity of available sagebrush 
steppe habitat is expected to remain stable in the future due to conservation efforts and management 
actions designed to maintain habitat for greater sage-grouse (Centrocercus urophasianus). Over 330,000 
acres of sagebrush habitat exists on the planning unit and approximately 228,000 acres is being 
conserved as priority habitat for the greater sage-grouse (USDA Forest Service 2012). 
 
 

5.4 Key risk factors and threats to the species 
 
Information on documented and potential threats to P. rosea is largely unavailable. Although its 
response to fire is unknown, periodic fires may be of some benefit through the reduction of woody 
species and litter layers that may inhibit establishment and growth of this annual, sun-loving species. In 
the plan area fire is common on the landscape, both wildfire and human-caused, but the active 
management strategy of fire suppression on the TBNG may potentially pose a risk to this species. Other 
threats include the expansion of energy development. In the plan area resource extraction is being 
proposed within the range of this species. These activities pose a threat to this and other plant species 
through development of habitat into roads, well-pads, and other infrastructure. There is no evidence 
that P. rosea will occupy highly disturbed sites (with altered soil horizons and characteristics) such as 
reclaimed well-pads or roadsides, and these types of land modifications are assumed to be a threat to 
this species.  Additionally and of particular concern, is the potential for competitive exclusion by invasive 
plant species such as non-native annual brome species (i.e., cheatgrass and Japanese brome) that are 
widespread and dominant in many areas. At least one record from the plan area has P. rosea co-
occurring with cheatgrass, but it is unknown if there is a threshold at which this non-native species could 
exclude P. rosea. 
  
Specific information on the response of P. rosea to grazing is lacking; however, the species occurs in 
grazing allotments on the TBNG and it may benefit from at least some moderate livestock disturbance. 
In general, grazing tends to favor annual over perennial plants (Diaz et al. 2007). Annual forb richness 
and abundance are consistently greater in lightly and moderately grazed compared to ungrazed prairie 
sites (Hayes & Holl 2003, Hickman et al. 2004, Ingram et al. 2008). While heavy grazing, particularly 
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during the flowering/fruiting period, may have a direct negative impact on P. rosea, the moderate levels 
of livestock grazing that are currently permitted on the TBNG likely pose little risk to the species’ long-
term persistence. 
 
In northern mixed-grass prairies, grazing is secondary to climatic variations, particularly droughts, in 
regulating plant species composition and production (Biondini et al. 1998). P. rosea’s ephemeral nature 
as an annual species tied to yearly fluctuations in precipitation inevitably results in variable population 
sizes over time. This also likely increases its vulnerability to climate warming due to the realized and 
projected effects on temperature and precipitation levels across North America (IPCC 2014). For 
example, many dry regions of the mid-latitudes are expected to experience a decrease in mean annual 
precipitation, more frequent hot temperature extremes, and a higher frequency and longer duration of 
heat waves (IPCC 2014). It is unknown how climatic variation will affect this species. 
 
Since prairie dog colonies are often dominated by annual forb species, the plan amendment would seem 
to have some potential to affect the ecological conditions necessary for the persistence of P. rosea on 
the TBNG. In theory, management actions that decrease the extent of prairie dog colonies could result 
in a reduction of annual forbs (Augustine et al. 2014), which could include reductions P. rosea 
abundance. However, due to its soil-type preferences, P. rosea has a lower likelihood of being 
associated with prairie dog habitat than other annual plants.  
 
 

6. Information gaps and limitations 
 
Little is known about this species in general. Habitat descriptions are broad, yet occupied habitat is 
restricted to the SE corner of the plan area. No population size or trend data is available and habitat 
information is limited to scant details on herbarium labels, one detailed field observation by the author, 
and general text from floras and ecological site descriptions. Potential threats to this species are not 
documented and tend to be speculative and based on knowledge from other annual species in the plan 
area. TBNG-specific research does not exist for this species. 
 
Survey efforts have also been lacking and only limited targeted surveys have been done by the Forest 
Service. Future survey efforts may reveal additional populations on the TBNG not previously known to 
exist.  
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 97 summarize the condition of indicators that may be used to evaluate 
persistence of Palafoxia rosea in the plan area.  
 
Table 97: The following indicators summarize the potential for Palafoxia rosea to persist over the long-term in the plan area 
(FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Observed on TBNG as recently as 2018. 
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Potential to be affected by 
the Plan Amendment 

Yes – Shares habitat and distributional range in the plan area with prairie dogs. 
However, habitat of sandy soil and shallow soils is unlikely to be prairie dog 
burrowing area. 

Declining trends in 
population or habitat 

Insufficient information – No information on population trends in the plan area. 
Habitat availability in the plan area is expected to remain stable. 

Restricted range No – The range of Palafoxia rosea extends south through the Great Plains in CO, 
KS, NM, OK, and TX. Populations on TBNG and elsewhere in WY are disjunct and 
form the northern edge of the range.  

Low population numbers or 
restricted ecological 
conditions 

Yes – Population size and numbers are low in Wyoming. Population numbers 
moderate to high in other parts of the range, ecological conditions do not appear 
to be restricted and habitat availability on the plan area is high. 

Significant threats Yes – Energy development, fire suppression, invasive species 

  
 

8. Suggested management actions to support the key ecological conditions 
 
There are no management actions or plan components recommended at this time to support the 
persistence Palafoxia rosea var. macrolepis as part of the plan amendment. We do not have enough 
information to know how to effectively manage for this species in a shifting mosaic of short-stature 
vegetation, or if active management of this species is even necessary. P. rosea often grows in sandy 
soils, shallow soils, and sometimes on hill slopes, which are not the characteristics of preferred prairie 
dogs habitat because the soils are not suitable for burrowing. Overlap in habitat occupancy between P. 
rosea and prairie dogs may be incidental. 
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Sartwell’s sedge – Carex sartwellii / CASA8 
  
1. Summary 

 
Carex sartwellii can be considered for identification as a potential species of conservation concern under 
the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best available 
scientific information to evaluate whether the proposed plan amendment has the potential to cause 
substantial adverse impacts to or substantially lessened protections for C. sartwellii. The intent of the 
amendment is to modify management direction for conservation of short-stature grasslands and control 
of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National Grassland 
(TBNG). The available information indicates that one known occurrence is geographically separated from 
prairie dog occupancy areas and this species is not known to be present in lands that may be affected by 
the proposed plan amendment. As a wetland obligate this species is not found in short-stature 
grasslands and does not share soil-type preferences or habitat requirements with prairie dogs. 
Therefore, we conclude that the plan amendment does not have the potential to cause substantial 
adverse impacts to or substantially lessened protections for C. sartwellii. 
 
As a native species with a low number of documented occurrences in WY, Carex sartwellii is ranked as 
S2 – Imperiled. However, it is much more abundant in the east of its range, especially in the Upper 
Midwest. It has been found in a variety of wetland settings across WY and is likely more prevalent than 
records indicate since its colonies, which often lack flowers and fruits, can be easily overlooked.  
Although the sizes of its populations may be highly variable, it is known to be locally abundant in 
suitable habitat. At present there is one known occurrence in the plan area, in the channel of Sand Creek 
on the far western edge of the unit (Figure 81). Additional surveys are needed for more comprehensive 
information on both population and habitat distribution and abundance on the Thunder Basin National 
Grassland. There may be unobserved populations in the plan area, including in Management Area 3.63, 
due to a lack of survey efforts and detection difficulty. With only one documented occurrence there is 
some concern about the species’ ability to persist on the TBNG, however, this population is expected to 
remain relatively stable in the near future because threats to species and habitat are not immediate or 
severe.  
 
 

2. Status   
 
Table 98 summarizes the current status of Carex sartwellii by various ranking entities (see Appendix 1 
for an explanation of each ranking system). 
  
Table 98: Current status of Sartwell’s sedge by various ranking entities. 

Entity Status Details 

NatureServe global rank G5 Secure: Widely distributed and frequent across much of the 
Midwestern United States and Alaska to Quebec. 

NatureServe Wyoming 
state rank 

S2 Imperiled: There are 10 known occurrences scattered across 
Wyoming. It is infrequent in Colorado (S1) and Montana (S2S3), 
but rather prevalent in areas to the east, such as the Upper 
Midwest 
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USDA Forest Service status Not RFSS, 
but should 
be 
considered 
Other 
Emphasis 

2002 Forest Service recommendation was Not R2 SS, but should be 
considered for Other Emphasis Species Lists (Lamb and McDonald 
2002). Rationale: sometimes confined to discrete zone or 
microhabitat and is probably localized and patchy on the 
landscape (wet marshes and meadows, bogs, fens, sloughs); small 
populations and not particularly abundant where it occurs; low 
elevation wetland habitats have historically declined but relatively 
stable under current management. 1 occurrence on the TBNG (on 
state land section). 

USDOI FWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

none  Not considered a Wyoming Plant Species of Concern and no longer 
tracked by WYNDD. 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Carex sartwellii is accepted as valid by the Integrated Taxonomic Information System (ITIS) and FNA (vol. 
23, 2002). They do not recognize distinct varieties in C. sartwellii. 
 
 

4. Range-wide information 
 
Carex sartwellii is widely distributed across much of northern North America, occurring from Quebec to 
Alaska, down through the northern Great Plains and reaching its southern limit in central Colorado 
(Figure 80). It is frequent and an important wetland species in eastern portions of the Northern Great 
Plains and Upper Midwest, but becomes increasingly uncommon and local to the south, east, and west 
(Larson 1993, Ball & Reznicek 2002). 
 
Carex sartwellii is a perennial sedge in the Cyperaceae family. It is a colony-forming species that grows in 
large patches from long, coarse rhizomes. It has tall (30-120+ cm) stems that occur singly along the 
rhizomes. It is an obligate or facultative wetland species throughout its range (USDA NRCS 2018a), 
occurring in fens; wet prairies; sedge meadows; marshes; wet, open thickets; open swamps; stream, 
pond, and lakeshores; and ditches; often in shallow water (Ball & Reznicek 2002). In Wyoming, most 
occurrences are in montane riparian vegetation at elevations of 4800-8120 feet (Heidel 2011). In 
Colorado it occurs at elevations up to 10,500 feet (Ackerfield 2013). Wetland sedges are particularly 
well-known for providing key ecosystem functions such as increased water holding capacity and soil and 
bank stabilization.  
 
Detailed life history, reproductive, and demographic information is largely unavailable for C. sartwellii. 
Flowering generally occurs June–early July, with fruits present July–August. Therefore, the best time to 
survey for this species is likely in July; however, detection may be problematic since populations often 
remain largely sterile, producing few flowering/fruiting culms (McCormac & Schneider 1994, Ball & 
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Reznicek 2002). Most Carex species have long-lived seeds and form persistent seed banks (Schütz 2000), 
likely contributing to increased regeneration success over time and following disturbance. 
 
Throughout the Midwest C. sartwellii is often locally plentiful or dominant in various wet vegetation 
types (Hermann 1941, Smeins & Olsen 1970, Barnett et al. 2007), but tends to be more uncommon/rare 
along the periphery of this region. It is ranked S1 in Colorado, Alaska, and Missouri; S1S2 in New York; 
S2S3 in Illinois; S3 in Iowa and Ohio; and S3S4 in Montana. It is also present in most Canadian provinces, 
where its rank ranges from S2–S5, but is predominantly S4. It is considered secure globally (NatureServe 
2018) and is classed as Least Concern by The IUCN Red List of Threatened Species, as it is widespread 
with stable populations and does not face any major threats (http://www.iucnredlist.org/). 
 
In Montana (ranked S3S4), C. sartwellii has been assigned a Coefficient of Conservatism (C-value) of 7: 
exhibits a moderate fidelity to a somewhat narrow range of ecological tolerance, typifies a stable or 
near climax community, and does not tolerate disturbance (MNHP 2018). In Colorado (ranked S1), it has 
a C-value of 9: obligate to natural areas but has been shown to sustain some habitat degradation (Culver 
& Lemly 2013). Similarly, it appears to occupy relatively discrete zones of natural wetland vegetation in 
Wyoming. These populations will not tolerate severe disturbances, but should be rather 
resistant/resilient to most moderate disturbances since they are likely able to resprout from 
underground rhizomes. For example, C. sartwellii was found to increase in abundance following a 
prescribed burn in central Wisconsin (Kost & Steven 2000). Also, other field observations have suggested 
that fire may induce flowering in C. sartwellii (McCormac & Schneider 1994).  
 
 

Figure 80: Distribution and range of Carex sartwellii in North America, courtesy of the USDA NRCS PLANTS Database. 
States/provinces shown in green are within the known distributional range of this species and have records of species occurrence 
(extant or historic). Note: occurrences have also recently been documented in Alaska. 
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5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This evaluation was written using very little information specific to the TBNG. Primary plan area specific 
data included one occurrence record from WYNDD and soil survey maps and descriptions. Information 
on general habitat requirements and distribution was taken from wetland vegetation guides and 
manuals and studies on C. sartwellii from other parts of its range.  
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
The species in known from 10 locations scattered across Wyoming (Figure 81). It occurs on Yellowstone 
and Grand Teton National Parks, the National Elk Refuge in the Jackson Hole Valley, the Wind River 
Basin, the Bighorn National Forest, the Medicine Bow National Forest (Pole Mountain unit) and the 
TBNG. The population on the TBNG, found in 2005, occurs in the southwestern portion of the grassland 
on a state land section located within the Cheyenne River Basin in Converse County (WYNDD record, 
Table 99). The exact size of the population is unknown, but was described as “forming solid clumps and 
turf in widely-scattered patches.” At the National Elk Refuge in Teton County, it is known to form 
various-sized colonies, but some containing several thousand culms that are locally dominant, imparting 
a lime-green color to the landscape from the broad stem leaves (Fertig 1998). The population 
documented from the Big Horn Mountains in 2010 was found in high density in a small area of less than 
10 m² (Heidel 2011). Population abundance and trend data are lacking for the other known populations 
in WY.  
 

Table 99: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 1 

Number of Historic Occurrences (> 20 years old) 0 

Year of Last Observation 2005 
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Figure 81: Map of the 10 known Carex sartwellii collections in the state of Wyoming, courtesy of SEINet, the Rocky Mountain 
Herbarium, and the KANU herbarium. Red dots and green arrows both represent collection locations. Note: one historical record, 
located somewhere between Sheridan and Buffalo, is not depicted due to a lack of location information. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
The population on the TBNG was found in the Cheyenne Basin in Converse County 8.5 miles west of WY 
Highway 59 and 3 miles north of Jenny Trail Road. The occurrence is on a large wetland opening in 
willow thicket along Sand Creek, on moist sandy loam set back from creek channel. Associated species 
include Carex pellita and Juncus arcticus ssp. littoralis, both wetland plants. Soils in this riparian corridor 
are described as partially hydric, very fine sandy loam. These soils are a product of alluvial deposition 
and are seasonally wet (USDA NRCS 2018b).  
 
The status of C. sartwellii as a wetland obligate in the arid west (USDA NRCS 2018a) means that habitat 
requirements for this plant do not overlap with prairie dog colonies, since burrowing in seasonally 
wet/inundated areas is not preferred. The population is also west of and somewhat distant from known 
prairie dog occupancy areas. Suitable habitat may exist in other similar riparian corridors across the plan 
area, including in Management Area 3.63, which is also part of the Cheyenne Basin. The amount of 
suitable habitat is unknown, but likely low-to-moderate (i.e., marshy depressions along creek bottoms) 
within the riparian woodland and herbaceous vegetation types. 
 
 

5.3 Current and projected status of habitat in the plan area 
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The current status of suitable habitat for C. sartwellii on the TBNG is unknown and warrants assessment. 
The conditions within these riparian wetlands vary across years in relation to fluctuating patterns in 
snow pack, spring melt-off, and seasonal precipitation, making habitat suitability projects difficult. 
Management actions such as authorizing mineral extraction, water diversion for livestock and grazing all 
have the potential to alter hydrologic regimes in stream channels. In addition, the anticipated changes in 
temperature and precipitation associated with climate warming are expected to reduce the frequency of 
flooding in suitable sites and produce prolonged periods of drought, which has the potential to diminish 
the quantity and quality of C. sartwellii habitat on the TBNG (Rice et al. 2018). 
 
 

5.4 Key risk factors and threats to the species 
 
Livestock grazing, which is prevalent on the TBNG and may be more concentrated in riparian areas, may 
pose a significant threat to the C. sartwellii population—through both direct consumption and trampling 
effects—if the grazing pressure is heavy and persistent. Energy development and non-native species are 
other common disturbance agents in the area, yet are less likely to cause direct impacts. This is because 
energy development is less likely to occur in riparian areas and non-native species are less likely to 
become invasive in wet sedge meadows than in upland areas on the TBNG (although the latter needs 
more research). However, potential indirect threats from energy and mineral development include 
changes to wetland hydrology (drying) as a result of drilling, ground water pumping, or water capture. 
Similarly but to a lesser degree, water diversion for livestock water developments may also change the 
hydrology of suitable habitat. Climate change may also cause detrimental impacts to the C. sartwellii 
population, albeit indirectly through fluctuations in hydrologic/microclimatic conditions (e.g., decrease 
in the water level necessary to support a hydrophytic species). 
 
 

6. Information gaps and limitations 
 
More information is needed on population survival, mortality, and reproduction throughout the species’ 
lifecycle. There is a need to assess the extent of suitable habitat across the TBNG, as well as the level of 
non-native plant invasion within suitable habitat. Finally, more comprehensive surveys for C. sartwellii 
may determine occupancy of suitable habitat and abundance in the plan area, informing this species 
standing as a future species of conservation concern. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 100 summarize the condition of indicators that may be used to evaluate 
persistence of Carex sartwellii in the plan area.  
 
Table 100: The following indicators summarize the potential for Sartwell’s sedge to persist over the long-term in the plan area 
(FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – observed in 2005 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  481 
 

Potential to be affected by 
the Plan Amendment 

No – As a wetland obligate this species grows outside of prairie dog burrowing 
habitat. The one known population is also geographically separated from MA 
3.63 and mapped prairie dog occupancy. 

Declining trends in 
population or habitat 

Insufficient information – Information is lacking but habitat trends likely stable. 

Restricted range No – Extensive range including much of northern North America 

Low population numbers or 
restricted ecological 
conditions 

Yes – Population number low in WY but on periphery of range. Population 
numbers high in other parts of the range. Insufficient information on ecological 
conditions/habitat availability in the plan area. 

Significant threats Yes – livestock grazing, competition from non-native species and indirect effects 
from climate change. 

 
Although it has just one documented occurrence, a potentially limited availability of suitable habitat, 
and moderate threats to its viability on the TBNG, C. sartwellii is not rare enough in WY or facing enough 
immediate threats at this time to have immediate viability concerns in the plan area. This species should 
be revaluated if future assessments reveal high-severity threats to the existing population from livestock 
grazing and/or non-native species, or if no further populations are found following extensive surveys 
throughout suitable habitat within the TBNG. 
 
 

8. Suggested management actions to support the key ecological conditions 
 
None needed at this time. 
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Short woollyheads – Psilocarphus brevissimus / PSBR 
  
1. Summary 

 
Psilocarphus brevissimus cannot be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. There have been no recent surveys 
conducted for this species and the last known occurrence from 1973 is likely extirpated following 
extreme land modification from strip mining activities (Figure 84); therefore, it cannot be considered as 
established or becoming established in the plan area at this time. In addition, the occurrence is/was on 
privately-owned lands within the proclamation boundary and not under the management of the USDA 
Forest Service. Because P. brevissimus is not known to be established on the TBNG, the proposed plan 
amendment will not cause substantial adverse impacts to or substantially lessen protections for the 
species. 
 
In this document, we present the best available science to support claims that the species is not extant 
in the plan area at this time. We also present the best available scientific information to evaluate 
whether the proposed plan amendment has the potential to cause substantial adverse impacts to or 
substantially lessened protections for this species, should P. brevissimus be present but undetected on 
Forest System lands in the plan area. The intent of the amendment is to modify management direction 
for conservation of short-stature grasslands and control of black-tailed prairie dogs (Cynomys 
ludovicianus) on portions of the Thunder Basin National Grassland (TBNG). As a hydrophyte, this plant 
does not occupy short-stature vegetation communities or share habitat requirements with prairie dogs 
and therefore does not have the potential to be affected by the plan amendment, even if undetected 
populations exist. 
 
As a native species with a low number of documented occurrences on the eastern edge of its range in 
WY, Psilocarphus brevissimus is ranked as S2 – Imperiled. It is more prevalent to the west, particularly in 
California. It has been found in a variety of ephemeral wetland settings scattered across the central 
portion of WY. Population trends are unknown; however, large fluctuations in population size have been 
documented for this annual plant tied to yearly precipitation patterns. Documented threats include 
energy/mineral development and climate change. Surveys are needed for more comprehensive 
information on both population and habitat distribution and abundance on the TBNG. There may be 
unobserved populations in the area due to a lack of survey efforts and detection difficulty.  
 
 

2. Status   
 
Table 101 summarizes the current status of Psilocarphus brevissimus by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 101: Current status of Psilocarphus brevissimus by various ranking entities. 

Entity Status Details 

NatureServe global rank G4 Apparently Secure: Widely distributed across North America, 
disjunct populations in South America. Specific habitat 
requirements, not common anywhere. 
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NatureServe Wyoming 
state rank 

S2 Imperiled: Low number of occurrences. There are 10 known 
occurrences (from 7 different locations) scattered across 
Wyoming. It is infrequent in Utah (S1), Idaho (S2), and Montana 
(S2S3), but rather prevalent to the west in Oregon, Nevada, and 
especially California. 

USDA Forest Service status none 1 occurrence on the TBNG from 1973 (most eastern among all 
documented occurrences across its range). No previous 
evaluations have been conducted for this species. 

USFWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

none Not considered a Wyoming Plant Species of Concern and no longer 
tracked by WYNDD. 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Psilocarphus brevissimus is the accepted name by the Integrated Taxonomic Information System (ITIS). 
They recognize two varieties (var. brevissimus and var. multiflorus) and no synonyms. In Wyoming this 
species is represented only by the brevissimus variety. 
 
 

4. Range-wide information 
 
Psilocarphus brevissimus is widely distributed across much of western North America, occurring from 
southwestern Canada to Baja California east to western Montana, eastern Wyoming and northern Utah, 
with disjunct populations in Chile and Argentina (Figure 82; Morefield 2006, NatureServe 2018). It’s 
occurrence in eastern WY may be considered peripheral, existing on the eastern edge of its range. In 
fact, the Thunder Basin National Grassland occurrence is the most easterly-located population among all 
documented occurrences in North America. 
 
Psilocarphus brevissimus is a low, woolly annual forb in the Asteraceae family. It has a short taproot, 
mostly opposite leaves, and spherical flower heads that lack an involucre, rays, and pappus. It is a 
facultative wetland species throughout its range in North America (USDA NRCS 2018), occurring along 
drying margins of seasonally inundated sites (vernal pools, ditches), sometimes alkaline, at 10–2500 
meters in elevation (Morefield 2006). It grows mostly on calcareous clay soils that are wet in spring but 
dried out and compacted in summer (COSEWIC 2006). In Wyoming, it occurs in the inter-mountain 
basins predominantly on dry lake/pond beds and small depressions or edges of seasonally-flooded 
wetlands within sagebrush-grassland communities.  
 
Psilocarphus brevissimus is considered a specialist of vernal pools, defined by Keeley and Zedler (1998) 
as “precipitation-filled seasonal wetlands inundated during periods when temperature is sufficient for 
plant growth, followed by a brief waterlogged-terrestrial stage and culminating in extreme desiccating 
soil conditions of extended duration.” Vernal pool species appear to have mechanisms that prevent 
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them from emerging during unfavorable conditions (Bliss & Zedler 1998). They germinate as the water 
warms and begins to evaporate in the spring, then grow quickly once the water is gone. This ability to 
tolerate both high and low moisture levels throughout the season enables P. brevissimus to grow where 
many other plants would succumb to environmental stress (COSEWIC 2006). 
 
Detailed life history, reproductive, and demographic information is largely unavailable for P. brevissimus. 
The species likely reproduces primarily by self-pollination, lacking structures that aid in wind or animal 
dispersal, while also producing just a small amount of pollen in staminate flowers that are sheltered by 
the upper stem leaves and ‘wool’ which encircle each head (COSEWIC 2006). In vernal pool species, 
germination is initiated during the wetting or inundation phase of the pool cycle and flowering begins 
during the transition to the waterlogged-terrestrial phase (Douglas et al. 2006). In a seedbank 
germination study in California, P. brevissimus was found to be the first species to germinate following 
soil wetting in vernal pool communities (Bliss & Zedler 1998). Mature fruits of P. brevissimus typically 
appear in June–early August, after the pool is dried out (COSEWIC 2006, MNHP 2018). The seeds, which 
are dispersed in late fall, lack structures to aid long-distance dispersal (COSEWIC 2006), but some may 
be carried long distances in mud on the feet of migrating shorebirds and waterfowl that frequent vernal 
pools (Cronquist 1950, Silveira 1998). Generalist mammalian herbivores may play a role in dispersal on a 
smaller scale (COSEWIC 2006). For example, a study in California frequently found P. brevissimus seeds 
in cottontail rabbit pellets, which easily germinated (Zedler & Black 1992). Also, the receptacular bracts 
surrounding the mature achene may act as a buoy when the pool is flooded, aiding in short-distance 
dispersal (Cronquist 1950). It is unknown whether this species is able to form a persistent soil seed bank 
but this is a common adaptation among vernal pool species that allows them to persist over drought 
years (COSEWIC 2006). In general, this annual plant’s germination rates, seed production, and seedling 
establishment will vary across years in relation to fluctuating patterns in precipitation.  
 
Psilocarphus brevissimus is ranked S1 in Utah, S2 in Idaho, and S2S3 in Montana. Along the northern 
edge of its range in Canada, it is ranked S1 in British Columbia, S1S2 in Saskatchewan, and S2 in Alberta. 
In 2006, the Committee on the Status of Endangered Wildlife in Canada (COSEWIC) designated the 
Southern Mountain population (in British Columbia) as Endangered and the Prairie population (in 
Alberta and Saskatchewan) as Special Concern. Although it is ranked S2 in Wyoming, it was removed 
from the Wyoming Plant Species of Concern list in 2012 and is no longer tracked by WYNDD. Globally, it 
is considered Apparently Secure (G4; NatureServe 2018). 
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Figure 82: Distribution and range of Psilocarphus brevissimus in the U.S.A. and Canada, courtesy of the USDA NRCS PLANTS 
Database. States/provinces shown in green are within the known distributional range of this species and have records of species 
occurrence (extant or historic). Note: P. brevissimus’s range extends south into Baja California in Mexico, with disjunct populations 
in Chile and Argentina. 

 

 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using very little information specific to the TBNG. The only 
information specific to the TBNG came from one historic herbarium label from a specimen housed in the 
Rocky Mountain Herbarium (RMH). All other information related to P. brevissimus, including population 
abundance, habitat requirements, and likely threats, came from occurrences and studies conducted in 
various other regions throughout the species range. These sources include specimen information from 
RMH and WYNDD databases, species assessment reports from Canada, and scientific research 
conducted on vernal pool species in general.  
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5.1 Distribution, abundance, and population trend in the plan area 
 
There are 10 documented occurrences of P. brevissimus from 7 locations scattered east to west across 
the central portion of WY (Figure 83). It occurs on lands administered by the BLM in Sublette, Fremont, 
and Natrona counties, and on a private land section within the proclamation boundary of the TBNG in 
Campbell County. The TBNG occurrence is located approximately 9 miles east of WY Highway 59, just 
south of WY Highway 450 on the northern edge of the proclamation boundary. However, since it was 
found in 1973 and never revisited, and lies in the active mining area of the Black Thunder coal mine, it 
has likely been extirpated following disturbance associated with road development and/or other mining 
activities (Figure 84). 
 
Population abundance and trend data are lacking for the known populations in WY. The only 
information available is for two of the Fremont County occurrences that were described as “common” 
or “abundant in small patches.” Like all annual plant populations of vernal pools and temporary ponds, 
P. brevissimus populations will inevitably vary greatly from year to year depending on rainfall and 
flooding. Consequently, predicting long-term trends for this species is challenging. For example, the 
Southern Mountain Population of P. brevissimus in British Columbia, Canada, may have as few as 700 
mature individuals in ‘trough’ years and possibly as many as 2 million in ‘peak’ years (COSEWIC 2006). 
 
Table 102: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 0 

Number of Historic Occurrences (> 20 years old) 1 

Year of Last Observation 1973 
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Figure 83: Map of the 7 known Psilocarphus brevissimus collections in the state of Wyoming, courtesy of SEINet and the Rocky 
Mountain Herbarium. Red dots represent collection locations. Note: there are 10 documented occurrences in WY; some locations 
contain multiple collections from the same vicinity. 

 

 
Figure 84: Aerial imagery (2018) showing the approximate location of the Psilocarphus brevissimus occurrence (red dot) within 
the Thunder Basin National Grassland proclamation boundary (extant in 1973). 
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5.2 Habitat requirements and characteristics in the plan area  
 
The only habitat information for the one TBNG occurrence comes from the site description on the RMH 
specimen label: “Dry lake bottom with western wheatgrass and wooly plantain; clayey overflow.” There 
is an unknown, but likely moderate, amount of existing suitable habitat (i.e., seasonally-flooded areas 
with clayey soil) within the sagebrush-grassland communities in the TBNG. Although the amount of 
suitable habitat fluctuates greatly depending on the degree of spring flooding, some of this habitat may 
fall into wetland classifications that confer some protections from energy development (e.g., habitats 
with intermittent or seasonal water). Populations of this annual species appear to be restricted to 
relatively small areas of suitable habitat in Wyoming and their persistence depends on having favorable 
conditions for seed germination and seedling establishment in order to maintain a viable seed bank 
(ECCC 2018). 
 
P. brevissimus is classified in the arid west as a facultative wetland plant (hydrophyte) that is usually, 
though not always, found in wetlands (USDA NRCS 2018). The record of historic occurrence on the TBNG 
also supports the assumption that this species would be found in seasonally wet areas in the plan area. 
For this reason it is unlikely that undetected populations would occur in prairie dog occupancy areas, 
since burrowing in seasonally wet soils is not feasible. 
 
 

5.3 Current and projected status of habitat in the plan area 
 
The current status of suitable habitat on the TBNG is unknown and warrants assessment. The conditions 
within these ephemeral wetlands vary across years in relation to fluctuating patterns in precipitation, 
making future projections difficult. However, the anticipated changes in temperature and precipitation 
associated with climate warming are expected to reduce the frequency of flooding in suitable sites and 
produce prolonged periods of drought, likely diminishing the quantity and quality of P. brevissimus 
habitat on the TBNG (see below). 
 
 

5.4 Key risk factors and threats to the species 
 
The habitat conditions necessary for the long-term persistence on the TBNG are primarily threatened by 
alterations to the hydrological regime. Changes in the timing and intensity of livestock grazing, which is 
prevalent throughout TBNG, may directly or indirectly impact the hydrological regime (COSEWIC 2006). 
While studies and observations on the impacts of livestock grazing on ephemeral wetlands have been 
rather inconclusive and contradictory (ECCC 2018), altered grazing practices have been known to favor 
the accumulation of thatch which would stifle germination, shift the competitive balance towards 
perennial species, or directly damage plants through trampling during the early growing season 
(COSEWIC 2006).  
 
Climate warming may pose a significant threat because of the realized and projected effects on 
temperature and precipitation levels across North America (IPCC 2014). For example, anticipated higher 
winter temperatures will likely lead to lower snow packs and less spring runoff important in forming 
vernal pools, while higher spring and summer temperatures will likely contribute to increased 
evaporation and soil drying (ECCC 2018). Combined, these effects are expected to reduce the length of 
the wetting and inundation periods, as well as the number and frequency of favorable years that best 
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support populations of P. brevissimus (ECCC 2018). Also, many dry regions of the mid-latitudes are 
expected to experience a decrease in mean annual precipitation, more frequent hot temperature 
extremes, and a higher frequency and longer duration of heat waves (IPCC 2014). If this leads to 
prolonged periods of drought, it would inhibit seed germination, thus preventing replacement of the 
seed bank or completion of its life cycle (ECCC 2018). 
 
The future expansion of extraction activities including road and infrastructure development, clearly pose 
a threat to the persistence of this species as evidenced by the likely extirpation of the one known 
occurrence on the TBNG. Their impacts may arise either through the direct destruction of populations 
and habitat or indirectly through changes in hydrology. 
 
Invasive species are unlikely to have a significant impact on P. brevissimus unless there are changes in 
hydrology or grazing (COSEWIC 2006), as inundation likely plays a large role in keeping upland 
competitors out of vernal pools (Bliss & Zedler 1998). However, during wetland drawdown or periods of 
drought, the habitat may become temporarily more suitable for non-native invasive species to establish 
(ECCC 2018). The sensitivity of vernal pool species to out-of-season germination suggests that they could 
be negatively affected by climatic change, with generalist non-native species having a potential 
advantage if rainfall/temperature patterns are altered from those known historically (Bliss & Zedler 
1998). Of particular concern on the TBNG, are the non-native annual brome species (i.e., cheatgrass and 
Japanese brome) that are already widespread and dominant in many areas. 
 
Additionally, since the nearest known population to the one on the TBNG is approximately 100 miles 
away, there is little likelihood of genetic interchange between the two populations. This genetic 
isolation, along with the potential for inbreeding due to self-pollination, may impact the long-term 
viability of this species if found to be extant in the TBNG. 
 
 

6. Information gaps and limitations 
 
An assessment is needed in order to better understand the extent of suitable habitat across TBNG. We 
also need a better understanding of the species’ ecology, such as dispersal, seed bank dynamics, and 
specific germination requirements, which may help determine its sensitivity to disturbance and 
adaptability to future climate change or vegetation management. Additional research is also needed on 
threat impacts, including climate change and its interaction with other disturbances agents in the TBNG. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 103 summarize the condition of indicators that may be used to evaluate 
persistence of Psilocarphus brevissimus in the plan area.  
 
Table 103: The following indicators summarize the potential for Psilocarphus brevissimus to persist over the long-term in the 
plan area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator in Plan Area Summary of Findings 

Native to plan area Yes 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  492 
 

Established or becoming 
established in plan area 

No – Last observed in 1973. Likely extirpated due to mining activities. 

Declining trends in 
population and/or habitat 

Insufficient info – Trends are unknown but may vary widely from year to year 
depending on levels/timing of precipitation and flooding. 

Restricted range Yes – widely distributed across western North America, occurring from 
southwestern Canada to Baja California east to western Montana and eastern 
Wyoming, with disjunct populations in Chile and Argentina. The TBNG 
occurrence may be considered peripheral; it is the most easterly-located 
population in North America. It is also isolated; the nearest known population is 
approximately 100 miles away to the southeast. 

Low population numbers or 
restricted ecological 
conditions 

Yes – Just one population documented on the TBNG that has likely been 
extirpated. Populations of this species are typically found in small patches 
restricted to relatively small areas of suitable habitat. The amount of suitable 
habitat on the TBNG (i.e., seasonally-flooded areas with clayey soil) fluctuates 
greatly depending on the degree of spring flooding. Therefore, predicting 
population trends is difficult.  

Significant threats  Yes – Energy development and climate change pose severe risks due to the 
alteration of the hydrological regime necessary to support this species. Other 
concerns that may be significant threats in the future, especially in concert with 
climate change effects, include: livestock grazing, non-native plant species 
invasion, and loss of genetic integrity. 

 
An extant population on the TBNG would represent the most extreme eastern edge of its range. The 
primary threat to P. brevissimus’s capability to persist over the long-term is the alteration of its 
hydrological regime, which may result from activities associated with energy development, livestock 
grazing, and climate change. Climate change impacts threaten the species by reducing the frequency of 
flooding in suitable sites, which could increase mortality within soil seed banks, while at the same time 
decrease the size and frequency of seed bank inputs. Non-native species are unlikely to pose a 
significant threat unless they act synergistically with one of the above-mentioned activities. Psilocarphus 
brevissimus is also vulnerable to a loss of genetic integrity since it is self-pollinated and geographically 
isolated. There is little concern that the extirpation of the TBNG population has an effect on the species’ 
persistence and status in the state; however, there is some concern about its ability to persist on the 
TBNG due to the potentially significant threats posed to the species, as well as the uncertainty 
associated with yearly fluctuations in habitat availability and population abundance. 
 
 

8. Suggested management actions to support the key ecological conditions 
 
If existing populations of P. brevissimus are found on the TBNG, implementation of specific activity 
restrictions in and around occupied ephemeral wetlands should be considered to protect these habitats 
from disruption by any future energy development, extraction activities, or recreation/transportation 
and in order to maintain their ecological integrity and essential hydrologic function. 
 
 

9. Best available scientific information considered 
 

Bliss, S.A. & Zedler, P.H. 1998. The germination process in vernal pools: sensitivity to environmental 
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Smooth goosefoot – Chenopodium subglabrum / CHSU6 
  
1. Summary 

 
Chenopodium subglabrum can be considered for identification as a potential species of conservation 
concern under the established criteria of 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for C. subglabrum. The intent 
of the amendment is to modify management direction for conservation of short-stature grasslands and 
control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that C. subglabrum is found in areas that may be 
affected by the proposed plan amendment. Due to overlap in species’ distribution there is potential for 
the plan amendment to cause substantial adverse impacts to or substantially lessened protections for C. 
subglabrum. 
 
C. subglabrum has a scattered, discontinuous distribution and is not common anywhere in its range. 
Wyoming populations are central to the primary distribution which centers on parts of the 
Intermountain Basin and Great Plains and reaches north from southern Colorado to the sand hills of the 
Canadian Prairie Provinces. There are 33 occurrences in Wyoming, where it is ranked as vulnerable (S3), 
but only one occurrence in the plan area. This species has specific habitat requirements that include 
actively moving sand and early successional vegetation communities, and is likely rare because it has 
extremely limited habitat in the plan area.  The single known occurrence of C. subglabrum on the plan 
area is adjacent to tracks of marginal and preferred prairie dog habitat. However, it does not have the 
potential to be affected by the plan amendment because it occurs on an alluvial bank in a sparsely-
vegetated stream bottom, in a topographic location and on sandy, loose soils unsuitable for prairie dog 
colonies or short-stature grassland vegetation. Documented threats in the plan area include competition 
from invasive plant species and sand stabilization through fire suppression or other means. Although 
this species has some risk factors, such as limited habitat availability, a low number of populations, and 
documented threats, it is not thought to be in decline or at risk in the plan area at this time.  
 
 

2. Status   
 
Table 104 summarizes the current status of smooth goosefoot by various ranking entities (see Appendix 
1 for an explanation of each ranking system). 
  
Table 104: Current status of Chenopodium subglabrum by various ranking entities. 

Entity Status Details 

NatureServe global rank G3G4 Vulnerable: Rounded Global status is G3. Scattered distribution 
with limited range. Not common anywhere. Discussions with 
WYNDD and Nebraska Natural Heritage Program indicate that 
Global status may be upgraded to G4 – Apparently Secure, in the 
future. 

NatureServe Wyoming 
state rank 

S3 Vulnerable: 33 occurrences in Wyoming. There are enough 
occurrences in Wyoming, Colorado, and Nebraska that it is not 
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tracked in these states; rare in other the states and provinces 
where it occurs. 

USDA Forest Service status Not RFSS, 
But Should 
Be 
Considered 
for Other 
Emphasis 
Lists 

1 occurrence on the Thunder Basin National Grassland. Not a RF 
Sensitive Species in Region 2, but 2002 Forest Service 
recommendation was that it should be considered for Other 
Emphasis Species Lists (Burkhart and Crook 2002). Currently listed 
as a Regional Forester Sensitive Species in Region 1. 

USFWSa status none none 

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

none This species was tracked by WYNDD as a Wyoming Plant Species of 
Concern until 2012. It is no longer considered a plant species of 
concern or potential species of concern. The single occurrence on 
the TBNG is one of 33 known from the state (Figure 86). 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 
Chenopodium subglabrum is the accepted name by the Integrated Taxonomic Information System (ITIS), 
the USDA Plants National Database, WYNDD, NatureServe, and Dorn (2001). Synonyms: Chenopodium 
leptophyllum var. subglabrum. 
 
 

4. Range-wide information 
 
The Flora of North America (2004) shows the discontinuous distribution of Chenopodium subglabrum 
from Alberta and Saskatchewan, with an outlying occurrence in Manitoba, south through Montana, 
Wyoming, Utah, and Colorado, east to the very western edges of the Dakotas and into the western third 
of Nebraska, with outlying occurrences in Washington, Nevada, and Iowa (Figure 85). The Washington 
occurrence is considered exotic by some authorities (NatureServe 2018). Canada has approximately 30 
extant occurrences, mostly in Saskatchewan, and in the U.S. there could be close to 100 occurrences 
(NatureServe 2018). The species is widespread, extensive, and most abundant in the Nebraska Sand Hills 
(Heidel et al. 2002) though it is still not considered common in that state (NatureServe 2018). It is 
considered infrequent and sporadic in MT, WY, CO, and UT and has been collected infrequently during 
the last several decades (Great Plains Flora Association 1986). Intermountain Flora indicates that C. 
subglabrum is rare in NV and UT (Holmgren et al. 2012). In a floristic inventory of the Comanche 
National Grassland, Hazlett (2004) found this species but determined that it was rare or infrequent in 
Region 2 of the Forest Service due to uncommon habitat requirements. In Region 1 of the Forest Service 
it is listed as a Sensitive species on 2 National Grasslands in the Dakotas, which represent the only 
suitable habitat in the region. C. subglabrum was historically found in Kansas, but is now considered 
possibly extirpated (NatureServe 2018). The Wyoming populations are central to the range-wide 
distribution of this species and the Thunder Basin National Grassland occurrence is peripheral to and 
north of the other Wyoming populations.  
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Chenopodium subglabrum is considered a psammophile (sand-loving plant) of successional habitats and 
sparsely vegetated sandy areas, particularly sand bars in rivers, early succession sand terraces, sandy 
soils in valleys, and in sandy blowouts near river banks (Holmgren et al. 2012, FNA 2004, Heidel et al. 
2002). It has also been found growing in the stabilizing sand at the edges of active dunes and blowouts 
in Canada (Robson 2006, NatureServe 2018). This is a classic species of actively or partially moving sand 
dunes and cut banks. It is thought to be early successional and appears to require disturbed substrate or 
periodic disturbance events (Morse 2001).   
 
C. subglabrum is an annual species, erect or semi-erect, branching, with linear, 1-veined glabrous leaves, 
large fruits and readily separable pericarps (Great Plains Flora Association 1986). Seeds have been found 
to persist at least 8 years in the soil seedbank with erratic annual germination (Robson 2006).  Because it 
is an annual species it depends on soil seedbanks and/or successful seed-set at periodic, likely frequent, 
intervals in order to maintain viability at sites. As a result, annual climate and weather patterns and 
predation can have a strong effect on yearly population sizes and persistence (NatureServe 2018). 
Population numbers have been found to be much higher in wet years in Canada (Robson 2006). Not 
much is known about pollination, but other species in the same genera are wind pollinated. In addition, 
seed dispersal is limited due to simple seed morphology, indicating that primary exchange of genetic 
material occurs during pollination (Robson 2006). This has implications for gene flow and genetic 
diversity between scattered occurrences. Where tracked in the United States, population sizes tend to 
be large, but no population size or yearly trend data exists for the TBNG.   
 
C. subglabrum is known to be threatened by leafy spurge, yellow sweet clover, crested wheatgrass, 
Russian thistle and tamarisk invasions, changes to flow regimes, river entrenchment, overgrazing and 
successional advance (NatureServe 2018, Robson 2006, Heidel et al. 2002, Morse 2001). It is likely the 
species depends on disturbance events and its current rarity may be due in part to soil stabilization 
(Morse 2001) that appears to be caused by a combination of land use and drought in some areas 
(Robson 2006). Riparian habitat is more threatened than sand dune habitat. Findings in Canada indicate 
dune stabilization, fire suppression, oil and gas development, and recreational activities in active dunes 
are also threats (NatureServe 2018). While this species likely benefits from the effects of light to 
moderate livestock grazing on suitable habitat, overgrazing is a documented threat (Morse 2001). The 
effects of climate change are unknown, but changes in yearly precipitation patterns and amounts as well 
as daily temperatures have the potential to affect seed germination rates, survivorship, and successful 
seed set in native plants. However, Wolfe and Thorpe (2005) speculate that climate change may result in 
a potential increase in the susceptibility of sand hills to erosion which could increase suitable habitat for 
this species. 
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Figure 85: Distribution and range of Chenopodium subglabrum in North America, courtesy of Flora of North America. Polygons 
and dots shown in black/gray define the known distributional range of this species (extant and historic). NOTE: large polygons 
spanning states/provinces do not denote continuous occupancy of C. subglabrum. Within polygons this species is still restricted to 
suitable sand dune habitat, which is infrequent on the landscape and often separated by large expanses of cultivated land (Robson 
2006). 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  
 
This species evaluation was assembled using very little information specific to the TBNG. The only 
information available was one herbarium label from a specimen housed in the Rocky Mountain 
Herbarium (RMH). Range-wide and species life history information was well documented in several 
online databases and floras (see final section of this document). There have also been 2 previous species 
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evaluations (Heidel et al. 2002, Morse 2001) and one species recommendation for Region 2 (Burkhart 
and Crook 2002). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
There are 33 known occurrences of C. subglabrum in Wyoming, primarily restricted to the southeast 
quarter of the state (Figure 86). The TBNG occurrence is north of the major WY population clusters 
which center on the Ferris and Seminoe mountains and the eastern plains between Cheyenne and 
Douglas (Figure 86) and include non-FS lands in the North Platte watershed, Bates Hole area, Wind River 
Basin, and SE Plains in Carbon, Converse, Goshen, Laramie, and Natrona counties (Heidel et al. 2002). 
The one TBNG occurrence of C. subglabrum was found along Antelope Creek in 2002 by B.E. Nelson 
(Table 105), but there is no information on population size and the occurrence has not been revisited 
since that time. No other occurrences from the TBNG or vicinity are known, likely due to lack of suitable 
active sandy habitat in the plan area. There is no trend data for Wyoming or for the single occurrence 
found on the TBNG. 
 
Table 105: Known occurrence frequency within the Plan Area (WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 1 

Number of Historic Occurrences (> 20 years old) 0 

Year of Last Observation 2002 

 
 

 
Figure 86: Map of Chenopodium subglabrum collections in the state of Wyoming, courtesy of the Rocky Mountain Herbarium. 
Each red dot represents a collection from an occurrence, larger dots represent multiple collections from occurrences in close 
vicinity. 
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5.2 Habitat requirements and characteristics in the plan area  
 
The TBNG occurrence is found on sand flats in a stream bottom along Antelope Creek (B.E. Nelson 
#827653 at RMH). This soil type is described as loamy sands (Dwyer-Orpha soil complex), often deep and 
excessively drained, derived from sandstone parent materials. This soil is generated by eolian processes 
and is found on landforms such as hill slopes and dune-like forms frequently on or near the edges of 
alluvial terraces, summits, shoulders, backslopes and footslopes adjacent to stream terraces, and flood 
plain such as along Antelope Creek (USDA NRCS 2018). This type of habitat is restricted in the plan area, 
sands/sandy ecological sites make up only 7% of the terrestrial ecological sites (Haufler et al. 2008). This 
includes sandy lenses in some parts of the plan area, but these are typically densely vegetated and not 
actively moving. Because this species is limited to loose sand areas, it likely has extremely limited 
suitable habitat on the plan area compared to other occupied areas in the state (Heidel pers. comm. 
2018).  
 
The sandy soils preferred by C. subglabrum in Antelope Creek are also characterized as having high 
percentages of bare ground. However, this type of bare ground is maintained by eolian processes and is 
not the same as the bare ground of prairie dog colonies. Prairie dog seldom occupy sandy ecological 
sites on the TBNG due to the difficulty of building burrows in sandy soils (Haufler et al. 2008). Prairie 
dogs also do not typically occupy stream bottoms and alluvial terraces and do not share habitat 
requirements with C. subglabrum in the plan area. Consequently, C. subglabrum is not expected to be 
affected by the plan amendment. 
 
 

5.3 Current and projected status of habitat in the plan area 
 
The sandy alluvial terraces of Antelope Creek appear to have changed little since this species was first 
discovered in 2002 (inferred from reconnaissance of aerial imagery and Forest Service botanist field 
observations). There has been no readily apparent habitat change or decline observed. However, the 
occupied habitat is downstream of several large, open pit coal mines. These activities have the potential 
to affect suitable habitat, primarily through ground-water pumping and changes to the hydrology and 
alluvial processes that influence the stream terraces. Although these effects are possible, this has not 
been documented as a threat to this particular occurrence. Future projects in the area include a wildlife 
habitat improvement project that will erect wildlife exclosures along the stream channel in Antelope 
Creek in order to help reestablish woody vegetation. This project is about 1 mile east of the known 
occurrences, but may pose a threat to habitat because it is designed to transition the riparian corridor to 
more densely vegetated condition, dominated by woody shrubs. C. subglabrum is known to occupy early 
successional habitat with bare ground and moving sand, and dense vegetation could threaten or 
preclude this species. 
 
 

5.4 Key risk factors and threats to the species 
 
On the TBNG the single known occurrence is confined to a relatively small area of suitable habitat in a 
large expanse of unsuitable habitat and may be reproductively isolated from other populations due to 
geographical distance. The nearest known population is almost 50 miles away. This isolated occurrence 
is likely highly vulnerable to the threats listed above, specifically non-native species invasion and 
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successional advance as a result of fire suppression or revegetation efforts. A number of invasive non-
native plants are known from the area, specifically yellow sweet clover, non-native annual brome 
grasses, and several others. Fire suppression is also an active management strategy on the planning unit 
and full suppression is the approach taken for most natural and human-caused grassland fires. Native 
ecosystem diversity on sands/sandy ecological sites is influenced by natural disturbance regimes of fire 
and grazing (Haufler et al. 2008) and disruption of natural fire regimes could alter vegetation, making it 
unsuitable for C. subglabrum. These are in addition to potential threats to suitable habitat described in 
the previous section, which include changes to the hydrology of Antelope Creek and successional 
advance as a result of wildlife habitat improvement projects. In is unlikely that changes to the 
management of prairie dogs and associated habitat would have an effect on C. subglabrum or the 
maintenance its preferred habitat. The effects of climate change on this species are not known but is 
predicted to increase erosion in sand hills (Wolfe and Thorpe 2005) and has potential to increase range-
wide habitat for this species. 
 
 

6. Information gaps and limitations 
 
Information on C. subglabrum is somewhat limited, but this species is fairly well documented compared 
to other plants in this analysis. Missing information is primarily related to population sizes (of all 
occurrences, including the TBNG occurrence) and any population trend data, on and off the unit. Also, 
information on habitat availability is inferred from soil survey mapping and soil series descriptions (USDA 
NRCS 2018), ecological site assessments (Haufler et al. 2008), and field observations by the author and 
Bonnie Heidel, the lead botanist at WYNDD, and is not all data-driven or documented in a peer-reviewed 
format. TBNG -specific research does not exist for this species. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 106 summarize the condition of indicators that may be used to evaluate 
persistence of Chenopodium subglabrum in the plan area. 

 
Table 106: The following indicators summarize the potential for Chenopodium subglabrum to persist over the long-term in the 
plan area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator in Plan Area Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in plan area 

Yes – Last observed in 2002 

Potential to be affected by 
the Plan Amendment 

Yes – Shares distributional range in the plan area with prairie dogs. However, C. 
subglabrum requires loose or partially moving sand and prairie dogs do not 
typically occupy sandy soils. 

Declining trends in 
population and/or habitat 

Insufficient Information – Species trends are not known, but habitat trends 
appear stable. 

Restricted range Yes – Somewhat limited range with a central North America but highly 
scattered, discontinuous distribution. 

Low population numbers or 
restricted ecological 
conditions 

Yes – Population numbers low in Wyoming and low throughout its range. 
Habitat availability/suitable ecological conditions in the plan area are also low. 
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Significant threats  Yes – Non-native invasive species, natural succession in the absence of 
disturbance events (fire suppression). 

 
 

8. Suggested management actions to support the key ecological conditions 
 
There are no management actions or plan components recommended at this time to support the 
persistence Chenopodium subglabrum as part of the plan amendment. We do not have enough 
information to know how to effectively manage for this species in a shifting mosaic of short-stature 
vegetation, or if active management of this species is even necessary. Evidence suggests that C. 
subglabrum occupies sandy, actively moving soils that are unsuitable for prairie dog burrowing and 
unsupportive of short-stature grassland vegetation, and that prairie dog activities may have little impact 
on this species. In addition, management of riparian corridors in the project area, where this plant is 
found is not expected to change as a result of the plan amendment. 
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Sunbright – Phemeranthus parviflorus / PHPA29 
 
1. Summary 
 
Phemeranthus parviflorus can be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the 
best available scientific information to evaluate whether the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessened protections for P. parviflorus. 
The intent of the amendment is to modify management direction for conservation of short-stature 
grasslands and control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder 
Basin National Grassland (TBNG). The available information indicates that some P. parviflorus 
occurrences are found in areas that may be affected by the proposed plan amendment, though the 
majority are south of the amendment area in the sagebrush steppe where soils and topography make 
the area unsuitable for prairie dogs. Due to overlap in species’ distribution and habitat, there is potential 
for the plan amendment to cause substantial adverse impacts to or substantially lessened protections 
for P. parviflorus. 
 
At this time there is not significant concern about this species ability to persist on the Thunder Basin 
National Grassland. P. parviflorus is well-distributed and the range can be described as extensive, 
covering states along the Mississippi all the way to the intermountain region and desert southwest. The 
species is somewhat rare in Wyoming but has been described as common in other parts of the range. In 
addition, habitat availability and suitability is high on the TBNG and P. parviflorus has potential to occupy 
a large extent of the grassland. It may not be occupying this available habitat because of dispersal 
limitations, poorly understood habitat requirements, range limitations, undocumented threats, or other 
unknown factors. It also may be present but undetected due to lack of adequate or targeted survey. 
Finally, threats to this species are present but not well understood and at this time and P. parviflorus 
appears to have viable population numbers on the unit (based on the number of recent observations). 
 
 

2. Status   
 
Table 107 summarizes the current status of sunbright by various ranking entities (see Appendix 1 for an 
explanation of each ranking system). 
 
Table 107: Current status of Phemeranthus parviflorus by various ranking entities. 

Entity Status Details 

NatureServe global rank G5 Secure: Extensive trans-Mississippi distribution, common in some 
parts of its range. 

NatureServe Wyoming 
state rank 

S2 Imperiled: Very few confirmed occurrences in Wyoming. It is 
ranked S1 and tracked in Alabama, Illinois, and Iowa. It is ranked 
S2 in Wyoming and North Dakota. 

USDA Forest Service status Not R2 
Sensitive 
and Not of 
Concern 

Not R2 Sensitive Species, 2002 Forest Service recommendation 
was that it is Not of Concern Now (Houston and Sidle 2002) 
because it was widespread in R2 and outside the region and there 
were no identified threats at that time. 
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USFWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

none This species was tracked by WYNDD as a Wyoming Plant Species of 
Concern until 2012. It is no longer considered a plant species of 
concern or potential species of concern. The 4 populations known 
from the TBNG represent a quarter of the total 12 known 
populations in the state (10 extant) 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Phemeranthus parviflorus is the accepted name by the Integrated Taxonomic Information System (ITIS, 
the USDA Plants National Database, WYNDD, NatureServe, and Dorn. Synonyms: Talinum parviflorum 
Nutt. Talinum appalachianum W. Wolf. Previous Forest Service species evaluations for this plant are 
listed under the synonym Talinum parviflorum. 
 
 

4. Range-wide information 
 
FNA (2004) shows the extensive trans-Mississippi distribution of Phemeranthus parviflorus stretching 
from Minnesota to Louisiana, then west all the way to the Rocky Mountains, Intermountain region, and 
desert southwest. In Region two (R2) the species occurs in widely scattered populations of a few to 
hundreds in Colorado, South Dakota, Kansas, and Nebraska (Figure 87). Populations in the eastern part 
of R2 appear to be much larger, specimen voucher labels from Nebraska and North and South Dakota 
describe this species as “common” and “abundant” (S. Stephens #2973789, #297385, and #297383 at 
KANU). Western populations may be smaller and more vulnerable to local extirpation (Morse 2001). 
Wyoming populations are on the northwestern edge of the distributional range. This species tracked as 
S1 in Alabama, Illinois, and Iowa, S2 in North Dakota and Wyoming, and S3 in Louisiana. It is not ranked 
or tracked across the remainder of the range and is considered secure globally. 
 
Phemeranthus parviflorus is a small, succulent, perennial forb species with short stems, fleshy roots, and 
a terminal cyme of pinkish-purple flowers (Great Plains Flora Association 1986). It is typically found on 
acidic soil overlying rocks on habitats including dry woodlands, grasslands, chaparral, scrub, canyon 
washes, mountain slopes and ledges, and outcrops (FNA 2004, Great Plains Flora Association 1986). It 
has also been found on sandy or granitic soils and more seldom is reported from limestone outcrops and 
calcareous clay soils (Morse 2001). In Wyoming, populations are found on eroded slopes, grassland 
barrens topped with desert pavement, and forested sandstone cliffs at 4,000 to 8,200 feet. Its habitat is 
patchy and discontinuous on the landscape.  
 
In general, threats to this species are not well-known (Handley et al. 2002) but management trends 
within R2 (in particular, conversion of sand prairies and sandhills to cropland, fire suppression, and 
livestock grazing) may present threats to local populations. Species on private lands may also be 
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vulnerable to local extinction due to trampling by grazing livestock or conversion of habitat to cropland 
(Morse 2001). Several occurrences have been found in roadsides, disturbed bottomland areas and road 
cuts, suggesting that the species may be tolerant of some disturbance and/or is a bare ground colonizer 
(Handley et al. 2002).  A congener (P. rugospermus) with a similar distribution relies on low levels of 
habitat disturbance (i.e. periodic drought or fire, light anthropomorphic or livestock use) and is most 
threatened by fire suppression and consequent shading (Cochrane 1993). It is possible that the similar P. 
parviflorus shares this risk factor (Morse 2001). 
 
There is no trend data available, but anecdotal evidence suggests this species is secure throughout its 
range (Morse 2001). 
 

 
Figure 87: Distribution and range of Phemeranthus parviflorus in North America. Courtesy Flora of North America, 2001. 
States/provinces shown in gray are within the known distributional range of this species and have records of species occurrence 
(extant or historic). 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  
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This species evaluation was assembled using very little information specific to the TBNG. The only 
information available were recent observations from Agricultural Research Service that did not have 
accompanying data and one historic herbarium label from a specimen housed in the Rocky Mountain 
Herbarium (RMH). Other sources of information used include 2 species evaluations dating from 2002 
and 2001 (Handley et al. 2002, Morse 2001), online databases and reference texts listed at the end of 
this document, specimen labels from the KANU herbarium in Kansas, Ecological Site descriptions of 
occurrence areas, and one peer reviewed scientific journal article about congener P. rugospermus. Any 
assumptions regarding the similarity between P. parviflorus and P. rugospermus are described in the 
text. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
The records of occurrence for TBNG are from one historic herbarium specimen from 1936 (M. Ownbey 
#151592 at RMH) and 6 recent observations from Agricultural Research Service (found when collecting 
field data for a different project). These records are all in the southeastern portion of the grassland and 
comprise at least 4 separate occurrences, one of which appears large with several sub-occurrences. 
These occurrences are located north of Bill, Wyoming and south of the Rochelle Hills, in a relatively flat 
area sagebrush steppe that is a patchwork of federal, private and state ownership. No information on 
population sizes or trend is available for any of the occurrences, including the new observations. The 
historic occurrence has not been relocated since 1936, but based on new observation data it is likely 
that this species is still present in the area of the original collection. Suitable habitat appears to be 
abundant across the TBNG but known occurrences are restricted to the southeast portion of the 
planning unit. 
 
 
Table 108: Known occurrence frequency within the Plan Area (NRIS, WYNDD, RMH). 

Number of Extant Occurrences (≤ 20 years old) 6 

Number of Historic Occurrences (> 20 years old) 1 

Year of Last Observation 2018 

 
Seven additional extant occurrences from the state of Wyoming are known. Two are on the Medicine 
Bow National Forest, both on the Laramie Range (Laramie Peak unit and Pole Mountain Unit) and the 
other five are on the eastern plains from Gillette to Pine Bluffs, in Campbell, Platte, Laramie, and 
Weston counties (Rocky Mountain Herbarium). Specimen vouchers are the only source of information 
for these seven additional occurrences, so no trend data is available for these populations either. 
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Figure 88: Map of Phemeranthus parviflorus collections in the state of Wyoming, courtesy of the Rocky Mountain Herbarium. Red 
dots represent collections and observations, larger dots represent multiple collections/observations in the same vicinity. Map does 
not show all known locations of P. parviflorus in Wyoming but accurately represents state distribution. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
The historic TBNG population was collected in a relatively flat and homogenous area of the sagebrush 
steppe in the SE portion of the grassland, described only as “sandy soil” on the collection label (M. 
Ownbey #151592 at RMH). The modern observations (2014 – 2018) are in the vicinity of the historic 
occurrence, also in the sagebrush steppe habitat but do not have any habitat descriptions associated 
with the data. The only other information on habitat requirements is the suspected need for low levels 
of habitat disturbance to maintain habitat suitability (Morse 2001, Cochrane 1993).  
 
The majority of P. parviflorus occurrences in the plan area are mapped as Shallow Clayey Ecological site. 
These ecosystems are generally not considered to be preferred by prairie dogs for burrowing due to the 
shallowness of soils (Haufler et al. 2008). Locally produced maps of preferred and marginal prairie dog 
habitat support this assertion and occurrences of P. parviflorus and prairie dogs only overlap in a few 
small areas mapped as marginal.  There is also no evidence in the literature or on the ground that the 
disturbance caused by prairie dog activity benefits P. parviflorus or creates suitable habitat in any way. 
For these reasons, it is highly unlikely that P. parviflorus shares habitat requirements with prairie dogs or 
depends on prairie dog activities for the creation or maintenance of suitable habitat. 
 
 

5.3 Current and projected status of habitat in the plan area 
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There is a lot of sage brush steppe habitat on the TBNG that matches suitable habitat descriptions but is 
not currently known to be occupied. It may not be occupying this available habitat because of dispersal 
limitations, poorly understood habitat requirements, range limitations, pollinator scarcity, 
undocumented threats, or other unknown factors. It also may be present but undetected due to lack of 
adequate or targeted survey. There is light disturbance, as may be required to maintain habitat 
suitability, across the grassland and in the occupied SE corner in the form of livestock and wildlife 
grazing, periodic drought and fires (though fire suppression is an active management practice), and on 
and off-road vehicle use. 
 
Threats to habitat on the planning unit are not well documented, but this area (SE portion as well as 
other areas) of the grassland is currently being developed for hydraulic fracturing and other extraction 
activities, and well pads and associated roads are in various planning and implementation stages. These 
activities represent high levels of disturbance and are not expected to benefit habitat quality. Land 
conversion for oil and gas development poses a threat to the persistence of populations through 
disturbance to or modification of suitable habitat and/or direct impacts in the form of mortality to 
individuals and populations. Despite this recent increase in oil and gas development, the quantity of 
available sagebrush steppe habitat is expected to remain stable in the future due to conservation efforts 
and management actions designed to maintain habitat for greater sage-grouse (Centrocercus 
urophasianus) (USDA Forest Service 2012). 
 
 

5.4 Key risk factors and threats to the species 
 
As stated previously, threats to this species are not definitively known. In the plan area, it is clear that 
resource extraction poses a threat to this and other plant species through development of habitat into 
roads, well-pads, and other infrastructure. There is no evidence that P. parviflorus will occupy highly 
disturbed sites such as reclaimed well-pads or roadsides, and these types of land modifications are 
assumed to be a threat to this species. During the course of development, individuals or populations 
may be destroyed or severely damaged by topsoil movement, dust deposition, or other indirect effects 
of development. In addition, activities that limit natural disturbances (light to moderate in severity) may 
also pose a threat. In the plan area fire is common on the landscape, both wildfire and human-caused, 
but fire suppression is an active management strategy. This fire suppression may be a threat to the 
species by preventing natural disturbance events that promote suitable habitat characteristics. Range-
wide, heavy livestock grazing is also suspected of being detrimental to P. parviflorus when severe 
trampling or consumption of plants takes place. The TBNG is managed for more moderate grazing levels, 
but heavy grazing can occur in isolated instances and is a potential threat to this species. The effects of 
climate change on this species or its habitat are not known. 
 
 

6. Information gaps and limitations 
 
Little is known about this species in general. Habitat descriptions are broad, yet occupied sage brush 
steppe habitat is narrow and limited to the SE corner of the planning area. No population size or trend 
data is available and limited to scant details on herbarium labels such as “common”. Potential threats to 
this species are not well understood and tend to be speculative and based on knowledge from other 
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species in the same genus. TBNG-specific research does not exist and information on known occurrences 
in the plan area is very limited or missing entirely. 
 
Survey efforts have also been poor and no targeted surveys have been done by the Forest Service. 
Future survey efforts may re-locate the historic population, but may also reveal additional populations 
on the TBNG not previously known to exist. Since P. parviflorus was considered “Not of Concern” by the 
Forest Service and hasn’t been tracked by WYNDD since 2012, project-driven rare plant surveys may 
have overlooked this species. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 109 summarize the condition of indicators that may be used to evaluate 
persistence of Phemeranthus parviflorus in the plan area.  
 
Table 109: The following indicators summarize the potential for sunbright to persist over the long-term in the plan area (FSH 
1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator in Plan Area Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in plan area 

Yes – most recent observations in 2018 

Potential to be affected by 
the Plan Amendment 

Yes – Shares habitat and distributional range in the plan area with prairie dogs. 
Found in shallow soils that are not preferred by prairie dogs. Overlap in 
occurrences appears incidental. 

Declining trends in 
population and/or habitat 

Insufficient info – Species trends on in the plan area are not known 

Restricted range No – Extensive, trans-Mississippi to the Intermountain region. 

Low population numbers or 
restricted ecological 
conditions 

No – Population numbers are low in Wyoming but moderate to high in other 
parts of the range, ecological conditions do not appear to be restricted and 
habitat availability on the plan area is high. 

Significant threats  Yes – Energy development, fire suppression, livestock grazing  

 
 

8. Suggested management actions to support the key ecological conditions 
 
There are no management actions or plan components recommended at this time to support the 
persistence Phemeranthus parviflorus as part of the plan amendment. We do not have enough 
information to know how to effectively manage for this species in a shifting mosaic of short-stature 
vegetation, or if active management of this species is even necessary. The majority of P. parviflorus 
occurrences are south of the amendment area in the sagebrush steppe where soils and topography 
make the area unsuitable for prairie dogs. There is no evidence or documentation of an association 
between prairie dogs and P. parviflorus and the southern P. parviflorus occurrences appear relatively 
secure. 
 
 

9. Best available scientific information considered 
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Texas toadflax – Nuttallanthus texanus / NUTE 
  
1. Summary 
 
Nuttallanthus texanus can be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the 
best available scientific information to evaluate whether the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessened protections for N. texanus. 
The intent of the amendment is to modify management direction for conservation of short-stature 
grasslands and control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder 
Basin National Grassland (TBNG). The available information indicates that N. texanus and prairie dogs 
share some distributional range and habitat preferences (loamy or saline upland ecological sites) on the 
TBNG. Due to overlap in species’ distribution and habitat, there is potential for the plan amendment to 
cause substantial adverse impacts to or substantially lessened protections for N. texanus. 
 
As a native species with a low number of documented occurrences in Wyoming, N. texanus is ranked as 
S2 – Imperiled. It is widely distributed throughout North America, but occurs most frequently in the 
southwestern and southcentral U.S. The Thunder Basin National Grassland in Wyoming lies near the 
central portion of its range-wide distribution. There are 12 documented occurrences on the TBNG, 
scattered across all six of the designated Geographic Areas. It has been found to occur on a variety of 
sites in the plan area including open grasslands, sagebrush steppe and woodlands. Population 
abundance and trends are unknown; however, population sizes are known to vary greatly across years 
in relation to fluctuating climatic and environmental conditions. Specific information on threats and 
their impacts is lacking for N. texanus. Some potential threats include energy development, non-native 
plant invasion, fire suppression/woody plant succession, and climate change effects. Since N. texanus is 
found in a diversity of sites across the TBNG in areas that are characterized by different levels of 
disturbance and human activity, and because is often considered an early seral species that benefits 
from some disturbance, the quantity and quality of available habitat is expected to remain relatively 
stable in the near future. The species is also generally known for its prolific fruit and seed production, 
which may aid in its long-term persistence. Surveys and monitoring are needed for more comprehensive 
information on population distribution, abundance, and trends on the TBNG.   
  
 

2. Status   
 
Table 110 summarizes the current status of Nuttallanthus texanus by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 110: Current status of Nuttallanthus texanus by various ranking entities. 

Entity Status Details 

NatureServe global rank G4G5 Apparently Secure: Widely distributed but rare in parts of its range. 

NatureServe Wyoming 
state rank 

S2 Imperiled: known from 23 locations in eastern Wyoming (11 
extant, 12 historic). It is rare to the north in Washington and 
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Montana, but rather prevalent in the southwestern and south-
central U.S. 

USDA Forest Service status Not R2 SS 
and Not of 
Concern 
Now 

12 occurrences on the TBNG (11 extant and 1 historic). 2002 
Forest Service recommendation was Not R2 Sensitive Species and 
Not of Concern Now (Houston & Sidle 2002). Rationale: “Widely 
distributed outside Region 2; no apparent threats; would be nice 
to have a thorough survey undertaken.” 

USFWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

none Not considered a Wyoming Plant Species of Concern and not 
tracked by WYNDD. 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Nuttallanthus texanus is the accepted name by the Integrated Taxonomic Information System (ITIS). 
Recognized synonyms include Linaria texana and Linaria canadensis var. texana. 
 
 

4. Range-wide information 
 
Nuttallanthus texanus is widely distributed throughout North America from British Columbia south to 
northern Mexico and northeast to Virginia (Figure 89), but is most common in the southwest and 
southcentral regions of the U.S. The Wyoming occurrences are located near the central portion of its 
range-wide distribution. It is reported as naturalized in parts of Hawaii, Australia, and South America 
(Conn & Murray 2015, Rolim et al. 2015). 
 
It is found in open grasslands/woodlands in relatively dry, often sandy soil in Canada, Colorado, the 
Great Plains, and the Intermountain West (Cronquist et al. 1984, Great Plains Flora Association 1986, 
Ackerfield 2013, SASK Herbarium 2018), and in sandy to clay soils in Montana (MNHP 2018). In Wyoming 
it occurs on rocky or sandy hills, predominantly in open or semi-open uplands, but some populations 
occupy moist settings, such as drainage/seepage areas (Dorn 2001, RMH database). 
 
Nuttallanthus texanus is a slender annual or winter annual forb in the Scrophulariaceae (or 
Plantaginaceae) family. It has erect or ascending flowering stems 1-4 (5) cm tall, usually with a rosette of 
short, prostrate stems at the base; subglobose capsules 2.8-3.5 mm long; and angular, densely 
tuberculate seeds 0.3-0.5 mm long (Cronquist et al. 1984, Great Plains Flora Association 1986, Ackerfield 
2013). Its snapdragon-like blue flowers are borne in an elongate, spike-like raceme and have a threadlike 
spur located at the base of the corolla (MNHP 2018). The spur is often filled with nectar in order to 
attract pollinating insects such as butterflies. However, field and greenhouse breeding-system studies 
have indicated that individuals of N. texanus are entirely self-compatible and that the primary 
reproductive strategies involve self-fertilization in cleistogamous flowers that are produced early and 
late in the life cycle and self-pollination in chasmogamous flowers prior to anthesis (Crawford and 
Elisens 2006). Thus, despite production of showy, fragrant flowers that attract numerous insects after 
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anthesis, limited outcrossing occurs, resulting in a high degree of inbreeding (Crawford and Elisens 
2006). While Crawford & Elisens (2006) did not observe nectar in the flowers grown in greenhouses and 
growth chambers, actual nectar amounts are unknown. 
 
Flowering/Fruiting occurs from May–July or August. Nuttallanthus texanus generally has high fecundity, 
producing >100 seeds per fruit on average and numerous fruits per individual (Crawford & Elisens 2006). 
Dispersal appears to be mediated primarily by gravity or possibly wind (Crawford & Elisens 2006), likely 
over relatively short distances. The longevity of its seeds in the soil is unknown; however, results from a 
seed bank study in an Arizona grassland suggest that N. texanus has a persistent seed bank like most 
Sonoran Desert winter annuals (McLaughlin & Bowers 2007). In general, this annual plant’s seed 
production, germination rates, and seedling establishment will likely vary across years in relation to 
fluctuating microclimatic and environmental conditions. As a winter annual, germination and seedling 
development are most affected by soil moisture availability in the fall (MNHP 2018).  
 
Nuttallanthus texanus is ranked S1 in Washington, S1S2 in Montana, and S2 in Nebraska and British 
Columbia. In Wyoming it is ranked S2 but is not tracked by the WYNDD. It is considered Apparently 
Secure globally (G4G5; NatureServe 2018). Population trends and threats throughout its range are 
largely unknown or undocumented. In Montana where it is only known from a few observations, it has 
been assigned a medium-to-high threat level due to invasive species that have the potential to 
detrimentally impact N. texanus and its habitat (MNHP 2018). In Kansas where it occurs more 
frequently, it has been assigned a Coefficient of Conservatism of 3, indicating a relatively high tolerance 
of disturbance. It is suspected to be secure throughout the greater part of Region 2 (Morse 2002). 
 

 
Figure 89: Distribution and range of Nuttallanthus texanus in the U.S. and Canada, courtesy of the USDA NRCS PLANTS Database 
(http://plants.usda.gov/). States/provinces shown in green are within the known distributional range of this species and have 
records of species occurrence (extant or historic). 
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5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using a limited amount of information specific to the TBNG, 
including Forest Service management plans, an ecological assessment, and occurrence records from the 
RMH and NRIS databases. No population or habitat information was associated with the 10 recent 
observations (from 2014–2018) made by the Agricultural Research Service. All other information related 
to N. texanus came from occurrences and studies conducted in other regions throughout the species 
range. These sources include peer-reviewed research articles, many of which pertain to annual forb 
species in general. There have also been two previous species evaluations (Heidel 2002, Morse 2002) 
and one species recommendation for Region 2 (Houston & Sidle 2002). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Nuttallanthus texanus is known from 23 locations throughout Campbell, Crook, Weston, Platte, and 
Laramie counties in eastern Wyoming (Figure 90). Of these, 11 are extant and 12 are historic 
(documented from 1968–1995). All of the extant occurrences are located on the TBNG, widely scattered 
throughout the plan area (Figure 91). There is also one historic (1978) occurrence known from the 
Spring Creek unit to the north. Most of the TBNG occurrences are located on lands administered by the 
Forest Service, but four are found on sections of private land and one on state land within the 
proclamation boundary. 
 
Population abundance and trend data are lacking for the known populations in Wyoming and the TBNG. 
Out of the 245 SEINet and KANU specimen records containing remarks relating to abundance, 56% are 
described as common, frequent, or abundant, while 44% are described as uncommon, infrequent, few, 
or rare. While this suggests a nearly equal probability of being locally common or rare, as an annual 
species, population sizes are likely to vary through time due to fluctuating climatic conditions that help 
regulate germination and seedling survival/growth. Dramatic annual changes in population size have 
often been observed for N. texanus (Crawford 2003). 
 
 
Table 111: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 11 (1 from 2003, 10 from 2014-2018) 
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Number of Historic Occurrences (> 20 years old) 1 

Year of Last Observation 2018 

 

 

Figure 90: Map of the known Nuttallanthus texanus occurrence locations in the state of Wyoming (extant and historic). Red dots 
represent collections or observations of the species. Two occurrences are not depicted due to a lack of location information. Map 
is courtesy of SEINet; occurrence locations are from RMH, KANU herbarium, and NRIS databases. 
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Figure 91: Approximate locations of the Nuttallanthus texanus occurrences on the TBNG, excluding the one historic occurrence 
from the Spring Creek unit to the north (courtesy of RMH and NRIS databases). The map displays the Management Area associated 
with each occurrence as well as the relative proximity of occurrences to suitable prairie dog habitat in the area. 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
Although usually found on sandy soils, N. texanus is known to occupy a variety of habitats in Region 2 
(Morse 2002). In Wyoming, it has been reported from flat prairies, open woods, rocky meadows, oak 
savannahs, drainage/seepage areas, eroded ridges, sandy grasslands, and open clayey slopes, both in 
dry and moist soil (RMH database). The only specific habitat information for the TBNG occurrences 
comes from the locality and site descriptions on specimen labels: “bentonite pit in Pinus ponderosa 
forest” (2003, P. Ebertowski at RMH) and “open slopes and drainage” (1978, R. Hartman at RMH). The 
10 more recent observations from 2014–2018 do not have habitat description information associated 
with them. The TBNG occurrences are located within either mixed-grass prairie or sagebrush steppe 
vegetation types and can be found in all six of the designated Geographic Areas (USDA Forest Service 
2003). 
 
Currently-published state-and-transition models for semiarid grasslands in the North American Great 
Plains suggest that black-tailed prairie dog presence creates a vegetation state characterized by 
increased bare ground exposure and increased dominance of annual forbs and unpalatable 
bunchgrasses (Augustine et al. 2014). This effect on annual forbs was demonstrated in a mixedgrass 
prairie in the Black Hills of South Dakota where perennial grasses were displaced by annual forbs within 
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three years of prairie dog colonization (Archer et al. 1987). More recently, a natural experiment in the 
shortgrass steppe of northeastern Colorado found annual forb cover to be significantly greater on sites 
occupied by prairie dogs for 7–10 years compared to both unoccupied sites and those occupied < 6 
years (Augustine et al. 2014). Since N. texanus is an annual forb that prefers sunny locations, it has the 
potential to be associated with prairie dog colonies. Species of Nuttallanthus have shown a preference 
for early successional communities throughout their range (Crawford & Elisens 2006). In the Southwest, 
N. texanus often appears following soil disturbance (Austin 2010) and has been observed on recent 
burns of chaparral (Prigge & Gibson 2012). Twenty percent of the rangeland vegetation on the TBNG is 
considered to be in an early seral stage, which is often associated with post-disturbance pioneer plant 
communities and typically contains higher percentages of bare soil and annual forbs and grasses (USDA 
Forest Service 2012). Moreover, 10 of 12 N. texanus occurrences are located on loamy or saline upland 
ecological sites (USDA NRCS 2018), which are both considered highly suitable habitat for prairie dog 
colonies (Haufler et al. 2008). However, since only one occurrence is found within preferred prairie dog 
habitat (Figure 91), and there is no evidence in the literature that prairie dog activity benefits N. 
texanus, it is highly unlikely that N. texanus depends on prairie dog disturbance for the creation or 
maintenance of suitable habitat. Their co-occurrence on the TBNG would therefore likely be considered 
incidental.  
 
 

5.3 Current and projected status of habitat in the plan area 
 
Nuttallanthus texanus is known to occupy a variety of sites within open grasslands/woodlands in 
Wyoming; thus, there is likely a high amount of existing suitable habitat within the sagebrush steppe 
and mixedgrass prairie vegetation types on the TBNG. The TBNG has over 330,000 acres of sagebrush 
steppe habitat and approximately 228,000 acres are being conserved as priority habitat for the greater 
sage-grouse (Centrocercus urophasianus) (USDA Forest Service 2012). Habitat conservation in place for 
this bird species may also help protect rare plants that occupy the sagebrush steppe. Since the known 
occurrences on the TBNG are located within four different Management Areas across all six of the 
designated Geographic Areas, which range from low to high evidence of disturbance, human activity, 
and land use restrictions (USDA Forest Service 2003), the quantity and quality of suitable habitat is 
expected to remain relatively stable in the near future. 
 
 

5.4 Key risk factors and threats to the species 
 
Information on documented and potential threats to N. texanus is largely unavailable. Although its 
response to fire is unknown, periodic fires may be of some benefit through the reduction of woody 
species and litter layers that may inhibit establishment and growth of this annual, sun-loving species. 
Therefore, the active management strategy of fire suppression on the TBNG may potentially pose a risk 
to this species in some areas. Other more moderate threats include the expansion of energy 
development and non-native species. Of particular concern is the potential for competitive exclusion by 
the non-native annual brome species (i.e., cheatgrass and Japanese brome) that are widespread and 
dominant in many areas. Most of N. texanus populations on the TBNG are located near (but not in) 
areas whose land cover is classified as “Introduced Upland Vegetation – Annual Grassland” (USGS 2011).  
 
Specific information on N. texanus’ response to grazing is lacking. In general, grazing tends to favor 
annual over perennial plants, short over tall plants, and rosette over tussock architecture (Diaz et al. 
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2007). Annual forb richness and abundance are consistently greater in lightly and moderately grazed 
compared to ungrazed prairie sites (Hayes & Holl 2003, Hickman et al. 2004, Ingram et al. 2008). While 
heavy grazing, particularly during the flowering/fruiting period, may have a direct negative impact on N. 
texanus, the moderate levels of livestock grazing that are currently permitted on the TBNG likely pose 
little risk to the species’ long-term persistence. This is especially true considering N. texanus appears to 
have an affinity for early successional communities (Crawford & Elisens 2006) and is suspected to 
require moderate amounts of disturbance to persist (Morse 2002). Similarly, while there is potential for 
the direct destruction of populations by expanding extraction activities on the TBNG, one occurrence is 
found in/near a bentonite pit (2003, P. Ebertowski at RMH), again suggesting some disturbance may be 
beneficial to N. texanus. 
 
In northern mixed-grass prairies, grazing is secondary to climatic variations in regulating plant species 
composition and production (Biondini et al. 1998). Nuttallanthus texanus’ ephemeral nature as an 
annual species tied to yearly fluctuations in precipitation and microhabitat conditions, inevitably results 
in variable population sizes over time. This also likely increases its vulnerability to climate warming due 
to the realized and projected effects on temperature and precipitation levels across North America (IPCC 
2014). For example, many dry regions of the mid-latitudes are expected to experience a decrease in 
mean annual precipitation, more intense and frequent extreme precipitation events, more frequent hot 
temperature extremes, and a higher frequency and longer duration of heat waves (IPCC 2014). While 
overall reduced precipitation may negatively impact N. texanus’ future viability, it is uncertain how the 
increased occurrence of extreme precipitation events or droughts may influence this species. 
 
Since prairie dog colonies are often dominated by annual forb species and since the majority of N. 
texanus occurrences are located on ecological sites preferred by prairie dogs on the TBNG (i.e., loamy or 
saline upland ecological sites), the plan amendment has the potential to affect the ecological conditions 
necessary for the persistence of N. texanus. In theory, a reduction in the size of prairie dog colonies 
could reduce annual forb species cover on the TBNG, which in turn could reduce N. texanus abundance. 
However, only one of the twelve occurrences overlaps with mapped prairie dog habitat, and in practice 
N. texanus has a low frequency of association with prairie dog colonies in the plan area. Currently there 
is no information regarding a causal or interdependent relationship between the two species, with only 
weak evidence of shared habitat requirements. It is unlikely the 11 occurrences outside of mapped 
prairie dog occupancy areas will be impacted by the plan amendment and no scientific studies or 
evidence showing that the one occurrence in mapped prairie dog area will be adversely impacted by an 
increase in prairie dog control or a change in prairie dog management. 
 
 

6. Information gaps and limitations 
 
TBNG-specific research and information is limited for N. texanus. Habitat descriptions are relatively 
broad. Need more information on the specific ecological conditions necessary to support this species on 
the TBNG. Population abundance and trend data are lacking for the known occurrences. Most of the 
potential threats are speculative and based on the species’ characteristics or those of annual forbs in 
general, or based on knowledge from sources outside of Wyoming.   
 
Need a better understanding of the species’ biology and ecology, such as seed bank dynamics, specific 
germination and growth requirements, and biotic interactions, which may help determine its sensitivity 
to disturbance and adaptability to future environmental changes or vegetation management. Additional 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  521 
 

research is also needed on potential threats and their impacts, including climate change and its 
interaction with other disturbances agents on the TBNG.  
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 112 summarize the condition of indicators that may be used to evaluate 
persistence of Nuttallanthus texanus in the plan area. 
 
Table 112: The following indicators summarize the potential for Nuttallanthus texanus to persist over the long-term in the plan 
area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Last observed in 2018.  

Potential to be affected by 
the Plan Amendment 

Yes – Shares habitat and distributional range in the plan area with prairie dogs. 
However, this species tends to occupy loamy or saline upland ecological sites 
which are highly preferred by prairie dogs. However, most of the known 
populations do not occur within the mapped area of suitable prairie dog habitat. 
Co-occurrence is likely incidental. 

Declining trends in 
population or habitat 

Insufficient information – Population trends are unknown. Habitat is likely stable. 

Restricted range No – Widely distributed throughout North America from British Columbia south 
to northern Mexico and northeast to Virginia. The TBNG occurrences are located 
near the central portion of its range-wide distribution. 

Low population numbers or 
restricted ecological 
conditions 

No – There are 12 documented occurrences scattered across all regions of the 
TBNG. Population sizes are unknown but are likely highly variable over space and 
time. The species is known to occur across a diverse range of vegetation and site 
conditions; thus, the amount of suitable habitat on the TBNG is high. 

Significant threats Insufficient information – Energy development, fire suppression, and especially 
non-native plant species invasion, likely pose moderate threats. Climate change 
may also threaten this annual species, but no documentation exists. 

 
 

8. Suggested management actions to support the key ecological conditions 
 

There are no management actions or plan components recommended at this time to support the 
persistence Nuttallanthus texanus as part of the plan amendment. We do not have enough information 
to know how to effectively manage for this species in a shifting mosaic of short-stature vegetation, or if 
active management of this species is even necessary. N. texanus is widely distributed across the plan 
area and evidence suggests that shared occupancy with prairie dogs is likely incidental.  
 
 

9. Best available scientific information considered 
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Verrucose seapurslane – Sesuvium verrucosum / SEVE2  
 
1. Summary 

 
Sesuvium verrucosum can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for S. verrucosum. The intent 
of the amendment is to modify management direction for conservation of short-stature grasslands and 
control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the known distributional range of S. 
verrucosum in the plan area is restricted to a small portion of the northeast corner of the plan area and 
does not include lands that may be affected by the proposed plan amendment. In addition, both 
occurrences are on state-owned lands and not under the management of the USDA Forest Service. 
Therefore, we conclude that plan amendment does not have the potential to cause substantial adverse 
impacts to or substantially lessened protections for S. verrucosum. 
 
As a native species with a very low number of documented occurrences in Wyoming, Sesuvium 
verrucosum is ranked as S1? – Critically Imperiled. This species has an extensive range, from South and 
Central America to the west coast, desert southwest, and Great Plains, but there is concern about S. 
verrucosum’s ability to persist on the TBNG and in the state of Wyoming because population numbers 
are very low. However, as indicated by the question mark in the state status, S. verrucosum is not a 
confirmed native of the state of Wyoming. This species is outside of its expected range and may not be 
native to the plan area. This species occupies seasonally inundated and saline wetlands such as playas 
and alkali flats. This type of habitat is common in the plan area and habitat availability is high. The 
species has the potential to spread over a larger expanse of the grassland. It may not be occupying this 
available habitat because it is adapted to more southern climates and this northern occurrence may be a 
result of accidental dispersal by migratory birds. The available information indicates that the known 
occurrences of S. verrucosum in the plan area are restricted to state-owned lands north of and distant 
from the areas that may be affected by the proposed plan amendment. Preferred habitats are seasonal 
saline wetlands that are unsupportive of short-stature grassland vegetation and unsuitable for prairie 
dog burrowing.  Therefore we conclude, based on the supporting information below, that the plan 
amendment does not have the potential to cause substantial adverse impacts to or substantially 
lessened protections for S. verrucosum. 
 
 

2. Status   
 
Table 113 summarizes the current status of Sesuvium verrucosum by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
 
Table 113: Current status of S. verrucosum by various ranking entities. 

Entity Status Details 

NatureServe global rank G5 Secure: Southern species found from California, across central 
America to parts of South America. 
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NatureServe Wyoming 
state rank 

S1? Critically Imperiled: BUT there is uncertainty if this species is part 
of Wyoming’s native flora (indicated by question mark). It is 
ranked S1 and tracked in Kansas and Oklahoma. In Colorado this 
species is considered a state exotic, i.e. an adventive species native 
to the United States but not Colorado. 

USDA Forest Service status Not RFSS, 
and Not of 
Concern 

Not R2 Sensitive Species, 2002 Forest Service recommendation 
was that it is Not of Concern Now (Redders and Warren 2002) due 
to questions about native status in the state. 

USFWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

Wyoming 
Plant 
Species of 
Concern 

This species tracked by WYNDD as a Wyoming Plant Species of 
Concern. The only 2 recorded locations in the state are from 
Campbell County, on state lands within the proclamation 
boundary of the TBNG. One likely extirpated due to coal mine 
activities (Figure 94). 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Sesuvium verrucosum is the accepted name by the Integrated Taxonomic Information System (ITIS), the 
USDA Plants National Database, WYNDD, NatureServe, and Dorn. Synonyms: Sesuvium erectum Correll. 
 
 

4. Range-wide information 
 
Sesuvium verrucosum is a southern species that is peripheral and at the northern end of its range in 
northeastern Wyoming. FNA (2003) describes the discontinuous distribution of Sesuvium verrucosum 
from South and Central America to northern Mexico and southern California with dispersed populations 
in Texas, the desert Southwest, Nevada, Oregon, Utah and Wyoming (Figure 92). It is tracked as S1 in 
Oklahoma and Kansas, S2 in Oregon, and considered a state exotic in Colorado. It is not ranked or 
tracked across the remainder of the range and is considered globally secure (NatureServe 2018). The 
two occurrences in the Plan Area are on the northern periphery of the known distribution range of the 
species and represent the only two occurrences in the state of Wyoming.  
 
Sesuvium verrucosum is an annual or short lived perennial species in the family Aizoaceae (stone plant 
family). It is the only species in this family in the state of Wyoming (Dorn 2001). It is prostrate and freely 
branched, succulent and glabrous with small, bright pink flowers. It occurs on saline and alkaline soils 
around lakes, creek bottoms, mud flats, and clay dunes (Hickman 1993, Welsch et al. 1987, Great Plains 
Flora Association 1986). The species is widespread and variable, with habitat preferences extending 
from coastal, saline wetlands to reservoir margins and desert alkali playas in North America and South 
America (FNA 2003). This species is thought to be spread by wildlife, specifically migratory birds, which 
could account for the peripheral/disjunct occurrences on the TBNG (Heidel and Laursen 2002). 
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There is no information available on range-wide threats to this species. However, suitable habitat such 
as alkali flats are generally considered unaffected by most land uses (Heidel and Laursen 2002). 
 

 

Figure 92: Distribution and range of Sesuvium verrucosum in North America, courtesy of USDA NRCS PLANTS Database. 
States/provinces shown in green are within the known distributional range of this species and have records of species occurrence 
(extant or historic). 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using very little information on the species in general and specific 
to the TBNG. The only information available was two herbarium labels from a specimens housed in the 
Rocky Mountain Herbarium (RMH). Range-wide and species life history information was very sparse in 
online databases and floras that were consulted (see final section of this document). There have been 2 
previous species evaluations (Heidel et al. 2002, Morse 2001) and one species recommendation for 
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Region 2 (Burkhart and Crook 2002) but these documents also had little information with which to 
conduct an analysis. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
Two occurrences of this species are within the proclamation boundary of the TBNG but are on state-
owned lands in Campbell County (Table 114). They are both found 1 to 2 miles east of Wyoming 
Highway 59 on the northern edge of the proclamation boundary (Figure 93) and are about 6 miles 
distant from each other. One occurrence, discovered in 1996 and never revisited, appears to be in the 
active mining area of the Black Thunder coal mine, the land has been covered in overburden, may have 
been overstripped, and the occurrence is likely extirpated (Figure 94). The other occurrence, last visited 
in 1995, is in an area where land uses haven’t changed and it is presumed to be extant at this time. No 
information on population size or trend for either occurrence has been recorded other to than to be 
described as “scattered” (J. Orpet #627832 at RMH) and the occurrences have not been revisited since 
land modifications have taken place. No other occurrences from the state of Wyoming or the Powder 
River Basin are known. 
 
Table 114: Known occurrence frequency within the Plan Area (WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 0 

Number of Historic Occurrences (> 20 years old) 2 

Year of Last Observation 1996 
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Figure 93: Map of Sesuvium verrucosum collections in the state of Wyoming, courtesy of the Rocky Mountain Herbarium. Each 
red dot represents one collection from each of two known occurrences in the Plan Area. Note: TBNG occurrences are the only 
known locations in in the state. 

 
 

 
Figure 94: Aerial imagery (2017) of previously known locations of Sesuvium verrucosum (extant in 1996 and 1995, left to right 
respectively). 
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5.2 Habitat requirements and characteristics in the plan area  
 
The TBNG occurrences are found on heavy clay soils associated with alkaline-saline flats and playas with 
sparse to no vegetation at 4680-4700 feet (J. Orpet #627832 and #627795 at RMH). The soil type is 
described as clay to clay loam (Ulm series), typically well-drained with a high calcium carbonate 
component (often over 15%), derived from sedimentary calcareous shale parent material. These soils 
are generated by alluvial processes and are found in alluvial fans and fan remnants (USDA NRCS 2018). 
There are soils, ecological conditions, and associated land formations across the Plan Area that match 
this description. Suitable habitat is abundant on the TBNG and some suitable habitat falls into wetland 
classifications that confer some protections from oil, gas, coalbed methane, and road development 
(playas with intermittent water and some seasonally flooded alkali flats). 
 
Prairie dogs are known occupy deep clay and clay loam soils, however the intermittent high water tables 
in playas and alkaline-saline flats makes these habitats unsuitable for prairie dog burrowing. In addition, 
occupied S. verrucosum habitat is north of Management Area 3.63 and areas mapped as preferred and 
marginal prairie dog habitat. Consequently, it is not expected that the plan amendment or changes to 
the management of prairie dogs would affect S. verrucosum or occupied and unoccupied habitat for this 
species.  
 
 

5.3 Current and projected status of habitat in the plan area 
 
Coal mining activities have clearly affected the persistence of at least one Sesuvium verrucosum 
occurrence on the TBNG (Figure 94), and other land uses and modifications may pose a threat to this 
species and its habitat. Development of oil and gas infrastructure and other extraction activities are 
currently on the rise across the unit. Suitable habitat that does not have wetland status may be 
threatened by development of well pads, roads, or other oil and gas infrastructure. Nevertheless, across 
the unit the trend in habitat availability appears to be relatively stable at this time, with some 
documented declines/habitat loss in the area of the coal mines. 
 
Other threats aren’t well understood, but non-native invasive plant species, already present in the area, 
may have the potential to out-compete S. verrucosum and/or alter habitat conditions. In more southern 
portions of the grassland, near the Rochelle Hills, non-native annual brome (Bromus tectorum and B. 
japonicus) invasion of alkali flat habitats has resulted in dense non-native vegetation in areas that were 
previously very sparsely vegetated, possibly precluding some native species. While livestock grazing is 
prevalent in the area, the species’ response to grazing is unknown. Since sparsely vegetated playas and 
alkali flats are rarely grazed by livestock, grazing likely poses a minimal threat to its viability. However, if 
this species is found near seasonal or intermittent water sources – such as playas – soil 
disturbance/trampling from livestock use of water sources may be a potential concern. 
 
 

5.4 Key risk factors and threats to the species 
 
Very little is known about risk factor or threats to this species, but the one remaining occurrence on the 
TBNG (presumed extant) is in a wetland and not above the coal seam and thus may be more secure 
from future coal mine and other energy development. The effects of climate change on this species are 
not known. 
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6. Information gaps and limitations 
 
The largest data limitation is our lack of knowledge or certainty regarding S. verrucosum’s native status in 
the state of Wyoming. Habitat descriptions are broad enough to include many areas on the TBNG, yet 
occupied habitat is extremely limited. No population size or trend data is available and although one 
occurrence appears to have been extirpated, no updated or revisit information for the occurrence exists. 
Finally, potential threats to this species are not well understood and are speculative, based on field 
observations of threats to suitable habitat and/or extreme land modifications that can be observed with 
aerial imagery. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 115 summarize the condition of indicators that may be used to evaluate 
persistence of Sesuvium verrucosum in the plan area.  
 
Table 115: The following indicators summarize the potential for Sesuvium verrucosum to persist over the long-term in the plan 
area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator in Plan Area Summary of Findings 

Native to plan area Insufficient information – may be an accidental occurrence outside of expected 
distributional range. 

Established or becoming 
established in plan area 

Yes – Last observed in 1995 on state-owned lands within the proclamation 
boundary. 

Declining trends in 
population and/or habitat 

Insufficient information – Species trends are not known, but habitat trends 
appear stable to slightly declining. 

Restricted range No – Extensive range, from South and Central America to the west coast and 
desert southwest, with additional isolated populations in the Great Plains. 

Low population numbers or 
restricted ecological 
conditions 

Yes – Populations very low in Wyoming but moderate to high in other parts of 
the range. Ecological conditions are restricted (specific) but habitat availability is 
high in the Plan Area. 

Significant threats  Yes – Land/Habitat conversion from coal mining and other energy development. 
 

 
 

8. Suggested management actions to support the key ecological conditions 
 
None needed. 
 
 

9. Best available scientific information considered 
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subglabrum.  Available online: 
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Viscid tansyaster – Rayjacksonia annua / RAAN2 
  
1. Summary 
 
Rayjacksonia annua can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for R. annua. The intent of 
the amendment is to modify management direction for conservation of short-stature grasslands and 
control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the known distributional range of R. annua in 
the plan area is restricted to mesic areas in the north and does not include lands that may be affected by 
the proposed plan amendment. There are no known collections or observations from prairie-dog 
colonies, and habitats where R. annua has been found are seasonally wet, unsupportive of short stature 
vegetation and unsuitable for burrowing. Therefore, we conclude that there is no potential for the plan 
amendment to result in substantial adverse impacts to or substantially lessened protections for R. 
annua. 
 
Rayjacksonia annua populations in the TBNG of eastern Wyoming are at the northern edge of the 
species range in the Great Plains. The species status in Wyoming is S2 – Imperiled, with eighteen 
collection sites in Goshen and Weston counties, including 5 in the plan area. Although the species is 
known to inhabit disturbed sites and waste areas, known occurrences in the plan area are found in flood 
plains and along streams. Supplementary surveys are needed in the future for more comprehensive 
information on population trend, distribution and abundance on the Thunder Basin National Grassland.  
Information on threats is lacking for R. annua, but some potential threats include energy development, 
non-native plant invasion, and climate change. The species annual, likely early seral, and appears 
tolerant of mild to moderate anthropogenic disturbance. The area where the species is known to occur 
is managed for low to high levels of livestock use, livestock developments, roads, and other 
infrastructure (USDA Forest Service 2003) and species continues to persist, thus the quantity and quality 
of suitable habitat is expected to remain relatively stable in the near future as these grassland uses 
continue at current levels. 
 
 

2. Status   
 
Table 116 summarizes the current status of Rayjacksonia annua by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 116: Current status of R. annua by various ranking entities. 

Entity Status Details 

NatureServe global rank G4G5 Apparently Secure: range is moderately extensive, can be locally 
abundant where present. 

NatureServe Wyoming 
state rank 

S2 Imperiled: Limited number of occurrences in the state of 
Wyoming, but low vulnerability to threats. It is ranked S2 in 
Kansas, Oklahoma, and Wyoming, S3S5 in Nebraska (rounded 
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state rank S4, Apparently Secure), and SNR not ranked in Colorado 
and Texas. 

USDA Forest Service status Not R2 
Sensitive 
and Not of 
Concern 

Not R2 Sensitive Species. 

USFWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

Not Tracked. Removed from Wyoming Species of Concern list in 2012. R. annua 
is no longer tracked by Wyoming Natural Diversity Database 
(WYNDD) because it was found to be more common than 
previously known.  

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Rayjacksonia annua (Rydb.) R.L. Hartm. & M.A. Lane is the accepted name by the Integrated Taxonomic 
Information System (ITIS), the USDA Plants National Database, WYNDD, and Dorn. Synonyms: 
Machaeranthera annua (Rydb.) Shinners is used by NatureServe. Other synonyms include Haplopappus 
annuus (Rydb.) Cory, Sideranthus annuus Rydb., Haplopappus phyllocephalus ssp. annuus (Rydb.) H.M. 
Hall, Haplopappus phyllocephalus var. annuus (Rydb.) Waterf., and Machaeranthera phyllocephala var. 
annua (Rydb.) Shinners. Flora of North America (FNA) uses the common name viscid camphor-daisy. 
 
 

4. Range-wide information 
 
Flora of North America (2006) shows the range of R. annua as limited to the geographic center of the 
continent (Figure 95). It is found in the Great Plains states extending from Wyoming and Nebraska south 
through Colorado, Kansas, and Oklahoma to New Mexico and Texas. Southwestern Environmental 
Inventory Network (SEINet) also recognizes the species as occurring in New Mexico, but not Arizona. It 
does not appear to be frequently collected anywhere in its range, but is often documented as locally 
abundant in suitable habitat. Wyoming populations are at the northern edge of the species’ range, with 
the TBNG populations being the northernmost extent. WYNDD describes the range context of Wyoming 
populations as the edge of a widespread range (Heidel 2012). R. annua is ranked as imperiled (S2) in 
Wyoming, Kansas, and Oklahoma, apparently secure (S4) in Nebraska and is not ranked/under review in 
Texas and Colorado. 
 
R. annua habitat across the range is described as sand or sandy loam, prairies, stream sides and 
bottoms, alkaline flats, salt marsh edges, roadsides (Nesom 2006). In Wyoming, habitats may be 
categorized as disturbed (barrow pit, abandoned field, roadside), mixed grass prairie, sand sage 
grassland, and stream banks and floodplains (Rocky Mountain Herbarium 2018). Wyoming populations 
occur between 4000 and 4500 feet elevation. Habitat in Nebraska is described as sandy and sometimes 
alkaline soils of pastures, meadows, and roadsides (Kaul et al. 2011), and in Kansas as sand soils of plains 
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(Barkley 1968). In Colorado, the habitat is overgrazed pastures, piedmont and plains (Weber and 
Wittman 2012). 
 
R. annua is an annual or weak biennial in the aster family. The inflorescence contains a few to many 
heads, with each flower head containing ray and disk flowers totaling one hundred or more florets. The 
achenes have a pappus of barbellate capillary bristles that may aid in short distance wind dispersal. 
(Great Plains Flora 1986). No information is available about the persistence of seed in the seedbank. 
 
Range-wide threats to this species are not well documented, but as a plant of disturbed areas, R. annua 
may potentially be vulnerable to natural succession and/or competitive exclusion by non-native species 
that occupy the same disturbed habitat. Its ephemeral nature as an annual species will inevitably lead to 
variations in population sizes over time and it is unknown whether it has a persistent soil seedbank. For 
this reason climate change has the potential to pose a threat in the future. There is no population or 
trend data available for R. annua but many specimen labels of herbarium collections from throughout its 
range note that the plant is common or locally abundant (KANU 2018).  
 

 
Figure 95: Distribution and range of Rayjacksonia annua in North America. Courtesy Flora of North America, 2006. States shown 
in gray are within the known distributional range of this species and have records of species occurrence (extant or historic). Other 
authorities include New Mexico in the species’ range. 

 
 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
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occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

Available information on Rayjacksonia annua in the plan area is limited to label information on Rocky 
Mountain Herbarium specimens from 2002 and 2003 and WYNDD records for the same occurrences. 
Five collections from four sites in Weston County were made. Information about two additional 
occurrences in central Weston County, one on state land and one along a roadside right of way, was also 
used. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
There have been a total of 18 Rayjacksonia annua specimen collections recorded in the state of 
Wyoming. These center around approximately 3 main areas of occurrence, all on the far eastern side of 
the state. Multiple occurrences are scattered loosely around the town of Yoder, the town of Lingle and 
on the eastern portion of the TBNG (Figure 96). There are five occurrences of R. annua in the plan area, 
all in Weston County south of Upton, west of Newcastle, and east of State Highway 116, at elevations 
between 4000 and 4300 feet. Four are on lands of federal ownership and one is located on West Fork 
Fiddler Creek on state land. A sixth occurrence is in the vicinity on the plan area on a road right of way 
crossing Soda Creek. The only documentation of the species in the plan area are Rocky Mountain 
Herbarium specimens from collections made in 2002 and 2003 (P. Ebertowski #3013b, 7780, 8556, 8564, 
and 8565) accompanied by a WYNDD element occurrence record of the populations by Soda Creek. 
There is limited data on the abundance of the species in the plan area, with WYNDD records listing 
estimates for two populations as over a thousand and tens of thousands of individuals. There is no data 
on population trends in the plan area, warranting additional monitoring. As an annual species, 
population sizes may be highly variable through time due to fluctuating climatic conditions or other 
factors. WYNDD rated the intrinsic vulnerability of R. annua as low (Keinath et al 2003) based on the 
species’ life history and habitat. 
 
Table 117: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 5 

Number of Historic Occurrences (> 20 years old) 0 

Year of Last Observation 2003 
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Figure 96: Map of Rayjacksonia annua collections in the state of Wyoming, courtesy of SEINET. Red dots represent collection sites. 

 
 

5.2 Habitat requirements and characteristics in the plan area 
 
Habitat characteristics were based on a combination of habitat descriptions from specimen labels, soil 
survey information for sites that can be connected to specific locations (generally, a stream reach), and 
associated species collected at those same sites. R. annua habitat in the plan area may be summarized 
as the banks and floodplains of streams in mixed grass prairies, with soils that may be slightly saline. 
Two sites in the plan area are described as creek banks, one as floodplain, and one as a gentle drainage. 
The two neighboring sites not in the plan area are also along creeks. For associated species, one site lists 
Distichlis, Grindelia, and Sporobolus airoides (creek bank) and the label for a second site notes the 
abundance of annuals (floodplain). Plants collected at the same sites include Atriplex, Distichlis, 
Grindelia, Kochia, Sporobolus airoides and Suaeda, and suggest that the habitats are saline and/or 
alkaline. Several collections made in other states and in Goshen County list roadsides and sandy soil as 
habitat. There was one roadside observation in Weston County neighboring the plan area, but no 
occurrences were described as sandy. As an annual and an early seral species R. annua appears to 
benefit from light to moderate levels of disturbance, to create available habitat for establishment. 
 
Currently-published state-and-transition models for semiarid grasslands in the North American Great 
Plains suggest that black-tailed prairie dog presence creates a vegetation state characterized by 
increased bare ground exposure and increased dominance of annual forbs and unpalatable 
bunchgrasses (Augustine et al. 2014). The clipping and foraging activities of herbivorous prairie dogs 
creates unique habitat patches characterized by a homogenized state of small-statured vegetation 
largely composed of species that are more resistant to repeated heavy grazing (Haufler et al. 2008). 
Twenty percent of the rangeland vegetation on the TBNG is considered to be in an early seral stage, 
which is often associated with post-disturbance pioneer plant communities and typically contains higher 
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percentages of bare soil and annual forbs and grasses (USDA Forest Service 2012). As an annual forb 
that tolerates disturbance, R. annua has the potential to be associated with prairie dog colonies. 
However, prairie dogs seldom occupy stream banks, drainages, or floodplains on the TBNG and are 
unlikely to build burrows in seasonally wet soils. In addition, R. annua distribution does not overlap with 
mapped prairie dog habitat in the plan area. No mention of prairie dog colonies or prairie dog habitat 
(e.g., short-statured vegetation, bare ground) was noted on specimen labels of collections throughout 
the species’ range, nor in the habitat descriptions of species descriptions in floras. Limited information 
available on R. annua in the plan area suggests that any potential undiscovered populations found in 
prairie dog habitat would be an incidental co-occurrence. 
 
 

5.3 Current and projected status of habitat in the plan area 
 
Suitable habitats such as disturbed stream bank and floodplain habitat with loamy, slightly saline soil, 
are somewhat common in Weston County and elsewhere in the plan area. The two known occurrences 
are located within a “Rangeland with Broad Resource Emphasis” Management Area. This area is 
primarily a rangeland ecosystem managed to meet a variety of ecological conditions and human needs. 
These lands often display high levels of development, commodity uses, and activity; density of facilities; 
and evidence of vegetative manipulation. The area will display low to high levels of livestock grazing 
developments (such as fences and water developments), oil and gas facilities, and roads (USDA Forest 
Service 2003). Since these areas are managed for moderate levels disturbance by livestock, the quantity 
and quality of suitable (disturbed) habitat may be expected to remain relatively stable in the near 
future. However, it is not known how this species responds to high levels of disturbance, such as road 
building and oil and gas development, which is on a rise across the plan area. Some suitable habitat falls 
into wetland classifications that confer some protections from oil, gas, coalbed methane, and road 
development, but other areas may not meet wetland criteria. 
 
Other threats aren’t well understood, but non-native invasive plant species, already present in the area, 
may have the potential to out-compete R. annua and/or alter habitat conditions. In some portions of the 
grassland, non-native annual bromes (Bromus tectorum and B. japonicus), invasive thistles (Cirsium 
arvense), and other weeds have invaded wetland habitats and displaced native vegetation. Little data 
exists, but the species appears to tolerate grazing. However, if this species is found near seasonal or 
intermittent water sources –such as drainages –soil disturbance/trampling from livestock use of water 
sources may be a potential concern. 
 
 

5.4 Key risk factors and threats to the species 
 
Invasion by non-native plant species, expanded/intensified energy development, and potential rises in 
air temperature and decreases in soil moisture in Great Plains stream ecosystems as a result of climate 
change (Rice et al. 2018) could limit the persistence of the species in the plan area, but information 
specific to R. annua is lacking. 
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6. Information gaps and limitations 
 
There are many data gaps in general information for R. annua and almost no information specific to the 
plan area. Information on habitat availability in the plan area and potential threats in the plan area are 
inferred from range-wide information, herbarium label descriptions, and field observations by the 
author, and are not data-driven or documented in a peer-reviewed format. Population size data is limited 
to two observations and there is no trend data available. Threats to the species are not described in any 
reference material. TBNG-specific research does not exist for this species. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 118 summarize the condition of indicators that may be used to evaluate 
persistence of Rayjacksonia annua in the plan area. 
 
Table 118: The following indicators summarize the potential for Rayjacksonia annua to persist over the long-term in the plan 
area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Last observed in 2003. 

Potential to be affected by 
the Plan Amendment 

No – Although this species is known to colonize disturbed sites and is found in 
the mixed grass prairie, it has not been associated with disturbance from prairie 
dogs.  

Declining trends in 
population or habitat 

Insufficient Information – Species trends are not known, but habitat trends 
appear stable. 

Restricted range No – Ranges across parts of six Great Plains states, from Wyoming and 
Nebraska south to Texas (NatureServe 2018). 

Low population numbers or 
restricted ecological 
conditions 

No – Low in WY but on periphery of range. Population numbers high in other 
parts of the range. Ecological conditions do not seem restricted and habitat 
availability in the plan area is moderate. 

Significant threats Insufficient information – Energy development and non-native plant species 
invasion likely pose a threat. Climate change may also threaten this annual 
species, but no documentation exists. 

  
 

8. Suggested management actions to support the key ecological conditions 
 
None needed at this time. 
 
 

9. Best available scientific information considered 
 

Augustine, D.J., Derner, J.D. & Detling, J.K. 2014. Testing for thresholds in a semiarid grassland: the 
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T. 1968. A Manual of the Flowering Plants of Kansas. Kansas State University, Manhattan, KS. 
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Watson’s goosefoot – Chenopodium watsonii / CHWA 
  
1. Summary 
 
Chenopodium watsonii can be considered for identification as a potential species of conservation 
concern under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the 
best available scientific information to evaluate whether the proposed plan amendment has the 
potential to cause substantial adverse impacts to or substantially lessened protections for C. watsonii. 
The intent of the amendment is to modify management direction for conservation of short-stature 
grasslands and control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder 
Basin National Grassland (TBNG). It is known in the plan area from a variety of disturbed habitats 
including lands that may be affected by the proposed plan amendment, and it appears to share some 
habitat characteristics with prairie dog colonies. Due to overlap in species’ distribution there is potential 
for the plan amendment to cause substantial adverse impacts to or substantially lessened protections 
for C. watsonii. 
 
Chenopodium watsonii is an early seral annual plant of disturbed habitats. The range of this species 
restricted to central North American, primarily the Great Plains, desert southwest and Prairie provinces 
of Canada and it is infrequent or rare across the north half of its range.  It is known from 5 occurrences 
in the plan area, 3 of which are in or adjacent to prairie dog occupancy areas in MA 3.63. The 2 
additional occurrences, a roadside and a sandy alluvial terrace, are in other parts of the plan area that 
are relatively secure and will not be affected by the plan amendment. Habitat availability in the plan 
area is somewhat unknown because suitable ecological conditions are not well understood. There is 
very little documentation on this species in general and no information was found on threats range-wide 
or in the plan area. This species has some risk factors, such as restricted range and a low number of 
populations, but there is not enough information to determine if it at risk or in decline in the plan area 
at this time. 
 
 

2. Status   
 
Table 119 summarizes the current status of Chenopodium watsonii by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 119: Current status of Chenopodium watsonii by various ranking entities. 

Entity Status Details 

NatureServe global rank G5 Secure: Widespread in New Mexico, Utah, and Arizona. 

NatureServe Wyoming 
state rank 

S1 Critically Imperiled: Very few verified occurrences in Wyoming 

USDA Forest Service status none This species has not be evaluated. 
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USFWSa status none This species is considered a Candidate with low priority for listing 
by the Committee on the status of Endangered Wildlife in Canada 
but does not have status under ESA in the United States. 

WGFDb status N/A WGFD does not rank plants 

Natural Heritage Programc 
status 

Wyoming 

Plant 

Species of 

Concern 

WYNDD Wyoming Plant Species of Concern. This species is 
considered to be of conservation concern in the state due to very 
low population numbers. There are approximately 6 verified 
occurrences in Wyoming, two of which are found on Forest System 
Lands on the TBNG (Figure 98). There are 3 additional unverified 
occurrences on private lands within the proclamation boundary of 
the TBNG. 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Chenopodium watsonii is the accepted name by the Integrated Taxonomic Information System (ITIS), the 
USDA Plants National Database, WYNDD, and Dorn (2001). Synonyms include Chenopodium glabrescens, 
Chenopodium olidum, and Chenopodium dacoticum.  
 
 

4. Range-wide information 
 
The Flora of North America (2004) shows the discontinuous distribution of Chenopodium watsonii from 
the southern edge of the Canadian Prairie Provinces of Alberta and Saskatchewan south through the 
front range of the Rocky Mountains and western Great Plains (Wyoming, Colorado, South Dakota, 
Nebraska, and Kansas) to New Mexico and Arizona. There may be scattered occurrences in Montana, 
Utah, Nevada and California, reports vary (Figure 97). NatureServe (2019) does not recognize the 
Nevada and California occurrences, but documents the species in Missouri instead. Similarly, the Jepson 
Manual does not recognize C. watsonii as occurring in California (Jepson and Hickman 1993). 
Intermountain Flora states that occurrences in Utah are reported but unconfirmed and may be the 
result of mistaken species identification (Holmgren et al. 2012). In Montana it is reported from 3 
counties but there is only one verified observation state-wide (MNHP 2019). The species is considered 
widespread in New Mexico and Arizona (NatureServe 2019) and most common in the west-central Great 
Plains (Great Plains Flora Association 1986). It is considered infrequent or rare in Wyoming, Montana, 
Alberta, and Saskatchewan and is presumed extirpated in Kansas (NatureServe 2019). The Wyoming 
populations are somewhat central to the scattered, range-wide distribution of this species and the 
Thunder Basin National Grassland occurrences are between, but distant from, population centers in the 
Big Horn Basin of Wyoming and Badlands National Park and vicinity in South Dakota (SEINet 2019) 
(Figure 98).  
 
Range-wide Chenopodium watsonii is found in a wide variety of habitats including dry plains and 
prairies, woods and shrublands of various types, badlands, erosion breaks in prairies, volcanic rocks, 
pinyon and juniper, sagebrush, disturbed ground, old mine areas, and roadsides, typically at 600-3200 
meters (NatureServe 2019, FNA 2004, Great Plains Flora Association 1986). In Canada it is found on 
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plains and hillsides, in open sandy areas (Kershaw 2001). It is reported from naturally and 
anthropogenically disturbed sites by multiple authorities and may by an early successional species. 
 
C. watsonii is an erect, annual herb with angular, ascending stems much branched from base and 
broadly diamond to egg-shaped leaves. It is reported variously as foul-smelling, ill-scented, or aromatic 
(FNA 2004, Kershaw 2001, Great Plains Flora Association 1986). The achenes are ovoid with an adherent 
pericarp and are usually strongly whitened and honeycombed (MNHP 2019, FNA 2004). No information 
was available on seed persistence in the soil seedbank, germination rates, population sizes or annual 
population fluctuations. Annual species in the same genus are known to have fluctuating population 
sizes heavily influenced by site conditions and annual climate and weather patterns (Robson 2006) but 
similar information was not available for this species. 
 
There are no documented range-wide threats to C. watsonii. Documented threats to congeners include 
non-native plant invasion, over-grazing by livestock or wildlife, successional advance as a result of fire 
suppression or other management activities, and climate change (see species evaluation for 
Chenopodium subglabrum). The foul odor of C. watsonii may naturally deter herbivory and over grazing 
may not be an issue with this species, though no species-specific research was found on this subject. 
 

Figure 97: Distributional range of Chenopodium watsonii in North America, courtesy of Flora of North America. Polygons and dots 
shown in black/gray define the known distributional range of this species (extant and historic). NOTES: large polygons spanning 
states/provinces do not denote continuous occupancy of C. watsonii. Within polygons occurrences may still be scattered. Reports 
on species distribution vary and occurrences in Utah and California are disputed by local authorities (Holmgren et al. 2012, Jepson 
and Hickman 1993). 
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5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  

This species evaluation was assembled using very little information specific to C. watsonii. The only 
range-wide information available was general descriptions from regional and national floras. Plan area 
specific habitat information is derived exclusively from herbarium labels from several specimens housed 
in the Rocky Mountain Herbarium (RMH). Range-wide and species life history information was not well 
documented in any online databases and there was no peer-reviewed research on this species. There 
were no previous Forest Service species evaluations or recommendations for Region 2, no state species 
accounts from Wyoming Natural Diversity Database, and no similar publically available documents were 
found from other sources. Information/research on congeners in Chenopodium and other similar early 
successional annual plants that share habitat requirements was used where appropriate, but identified 
in the text as such. See the final section of this document for a list of sources. 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
There are two vouchered occurrences of C. watsonii on federal lands of the TBNG, both vouchers are 
held at the Rocky Mountain Herbarium (RMH) in Laramie. One is from 1992 and is considered historic 
(M. Barlow #703071 at RMH) and the other is from 2003 and is considered extant (P. Ebertowski #6344 
unaccessioned at RMH). In addition, there are three recent observations of C. watsonii on private lands 
within the proclamation boundary of the Thunder Basin National Grassland. These were made in 2014 
and 2016 by researchers working for the USDA Agricultural Research Service. These observations are 
tallied in Table 120, but it should be noted that only one extant and one historic occurrence in the plan 
area are actually on Forest Systems Lands. There is no population size or trend information associated 
with any of the occurrences. 
 
Table 120: Known occurrence frequency within the Plan Area (Rocky Mountain Herbarium, USDA Agricultural Research Service). 

Number of Extant Occurrences (≤ 20 years old) 4 

Number of Historic Occurrences (> 20 years old) 1 

Year of Last Observation 2016 
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Figure 98: Map of Chenopodium watsonii occurrences in the state of Wyoming, courtesy of the Rocky Mountain Herbarium and 
USDA Agricultural Research Service. Each red dot represents a collection or observation. One occurrence from Goshen County, 
Wyoming (NNE of Torrington along the Nebraska border on BLM ownership) shown with approximate location (B.E. Nelson 
#28287 unaccessioned at RMH). 

 
 

5.2 Habitat requirements and characteristics in the plan area  
 
One vouchered TBNG occurrence was found in the northern part of the plan area between Upton and 
Osage in a silver sagebrush/rubber rabbitbrush (Artemisia cana /Chrysothamnous nauseosus) plant 
community on a sandy-silty terrace above the channel of East Iron Creek (M. Barlow, 1992 collection). 
The other vouchered occurrence was found in the eastern part of the plan area in a “sagebrush 
grassland with scattered greasewood”, along Wildcat Creek and the hills to the southwest of the creek 
on the shoulder of a county road (P. Ebertowski, 2003 collection). The remaining observations from 
Agricultural Research Service are in the southern part of the unit around Management Area 3.63 and the 
prairie dog occupancy areas. These observations are on private lands and not accompanied by any 
habitat information or details of any kind. Reconnaissance of these observation sites using aerial 
imagery shows large prairie dog colonies on two of the three sites, the third appears to be on a 
disturbed site near an alluvial terrace with human modifications to the stream channel. Herbarium 
labels from collections in the Big Horn Basin, Wyoming, describe C. watsonii as occurring along an 
irrigation canal, clay flats around a reservoir, and a roadside with sandy soil. These habitat conditions in 
disturbed areas, sandy soils, and/or associated with water features seem consistent with the habitat on 
the TBNG, however the only habitat description for Wyoming is from Dorn (2001) who merely states 
“plains, hills, and disturbed areas”. It is unclear how much suitable habitat is available in the plan area 
since requirements are not well understood, but based on herbarium label descriptions habitat does not 
seem to be limited.  
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The potential relationship between C. watsonii suitable habitat and prairie dog activities is also 
unknown. No documentation was found that indicated an affiliation between the species, but there is 
some overlap of species occupancy and some known shared habitat characteristics (i.e. disturbed areas). 
In addition to being an early seral species of disturbed sites, C. watsonii is also an annual plant species, 
many of which are known to increase as a result of prairie dog activities. Currently-published state-and-
transition models for semiarid grasslands in the North American Great Plains suggest that black-tailed 
prairie dog presence creates a vegetation state characterized by increased bare ground exposure and 
increased dominance of annual forbs and unpalatable bunchgrasses (Augustine et al. 2014). This effect 
on annual forbs was demonstrated in a mixed grass prairie in the Black Hills of South Dakota where 
perennial grasses were displaced by annual forbs within three years of prairie dog colonization (Archer 
et al. 1987). More recently, a natural experiment in the shortgrass steppe of northeastern Colorado 
found annual forb cover to be significantly greater on sites occupied by prairie dogs for 7–10 years 
compared to both unoccupied sites and those occupied <6 years (Augustine et al. 2014). The clipping 
and foraging activities of herbivorous prairie dogs creates unique habitat patches characterized by a 
homogenized state of small-statured vegetation largely composed of species that are more resistant to 
repeated heavy grazing (Haufler et al. 2008). As an annual forb that has been found in private lands 
adjacent Forest Service prairie dog management areas, on areas with current or historic prairie dog 
colonies, C. watsonii has demonstrated the potential to be associated with the disturbance caused by 
prairie dog burrowing, clipping, or foraging activities. However, floral surveys of Forest System lands in 
this area has not targeted C. watsonii and it is unknown if this species is found on federal lands in the 
prairie dog management area. There is insufficient information to determine if and to what extent this 
species may be affected by changes in the management of prairie dogs. Since C. watsonii also grows in 
sandy alluvial terraces and roadsides in the north eastern part of the unit somewhat distant from known 
prairie dog occupancy areas, there are also several known populations on federal lands in the plan area 
that will not be impacted by the plan amendment.  
 
 

5.3 Current and projected status of habitat in the plan area 
 
Twenty percent of the rangeland vegetation on the TBNG is considered to be in an early seral stage, 
which is often associated with post-disturbance pioneer plant communities and typically contains higher 
percentages of bare soil and annual forbs and grasses (USDA Forest Service 2012). A large percentage of 
these early seral areas are associated with prairie dog colonies and prairie dog activities (Haufler et al. 
2008). The plan amendment could decrease the amount of early seral, post-disturbance habitat 
dominated by annual plants such as C. watsonii if the size or extent of prairie dog colonies was reduced 
through management decisions. However, it is unclear to what extent this might affect C. watsonii and 
at this time there is no direct evidence that it would have an adverse impact. In addition, C. watsonii is 
known to colonize disturbed roadsides, modified stream channels, reservoir edges, irrigation canals, and 
sandy alluvial terraces. The status and availability of these habitats on the TBNG is expected to remain 
relatively stable in the near future.  
 
 

5.4 Key risk factors and threats to the species 
 
There are no documented threats or risk factors for this species. Similar species are threatened by non-
native plant invasion, over-grazing by livestock or wildlife, successional advance as a result of fire 



Plants – Preliminary List of Potential Species of Conservation Concern Species Evaluations 
Thunder Basin National Grassland 
 

 
May 13, 2020  548 
 

suppression or other management activities, and climate change. As previously discussed, this species 
may be more resistant to grazing due to the foul odor it produces, though this is speculative and there is 
grazing of livestock and wildlife across the plan area. Non-native species, including invasive early seral 
annual plants such as cheatgrass (Bromus tectorum) are increasing across the plan area and have the 
potential to out-compete C. watsonii. Fire suppression is also an active management strategy on the 
planning unit and full suppression is the approach taken for most natural and human-caused grassland 
fires. Native ecosystem diversity on sands/sandy ecological sites is influenced by natural disturbance 
regimes of fire and grazing (Haufler et al. 2008) and disruption of natural fire regimes could alter 
vegetation, making it unsuitable for C. watsonii. The effects of climate change are unknown, but changes 
in yearly precipitation patterns and amounts as well as daily temperatures have the potential to affect 
seed germination rates, survivorship, and successful seed set in native plants. However, Wolfe and 
Thorpe (2005) speculate that climate change may result in a potential increase in erosion/natural 
disturbance which could increase suitable habitat for this species. 
 
 

6. Information gaps and limitations 
 
Information on this species was extremely limited, it may be the most inadequately documented plant 
species in this analysis. There was very little specific habitat or life history information for the species 
range-wide and no previous species assessments were found from the United States or Canada. Habitat 
information was restricted to general descriptions in regional floras and herbarium labels for 
occurrences in the plan area and the rest of Wyoming. There was no population size or trend data, no 
information on potential threats or risk factors, and only anecdotal evidence that this species may be 
associated with prairie dog colonies. Limitations are explained throughout the text as they are 
encountered. 
 
 

7. Indicators used to evaluate persistence 
 
The items listed in Table 121 summarize the condition of indicators that may be used to evaluate 
persistence of Chenopodium watsonii in the plan area.  
 
Table 121: The following indicators summarize the potential for C. watsonii to persist over the long-term in the plan area (FSH 
1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or 
becoming 
established in the 
plan area 

Yes – last observed in 2003. 

Potential to be 
affected by the Plan 
Amendment 

Yes – Shares habitat and distributional range in the plan area with prairie dogs. Early 
successional annual species that needs disturbance to persist. Found in natural 
erosional disturbances, anthropogenic disturbances, and on private lands in prairie dog 
occupancy areas. Unclear if disturbance from prairie dogs promotes this species, due to 
lack of inventory and research range-wide or in plan area. 

Declining trends in 
population or 
habitat 

Insufficient information – Recent species and habitat trends in habitat are unknown. 
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Restricted range Yes – Range restricted to central North American, primarily the Great Plains, desert 
southwest and Prairie provinces. Rare in the north half of the range. 

Low population 
numbers or 
restricted ecological 
conditions 

Yes – Population numbers very low in Wyoming and very low in the plan area. Habitat 
availability/suitable ecological condition in the plan area not well understood, may not 
be very limited. 

Significant threats Insufficient information – Threats are not known/documented 

 
 

8. Suggested management actions to support the key ecological conditions 
 
The plan amendment may affect the ecological conditions necessary for the persistence of C. watsonii, 
but at this time we have insufficient information to make that determination. At this time and until 
there is further evidence, there are no suggested management actions or recommended plan 
components to provide for the persistence of the species. 
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Whorled milkwort – Polygala verticillata / POVE 
  
1. Summary 
 
Polygala verticillata can be considered for identification as a potential species of conservation concern 
under the established criteria of FSH 1909.12_10, 12.52d. In this document, we present the best 
available scientific information to evaluate whether the proposed plan amendment has the potential to 
cause substantial adverse impacts to or substantially lessened protections for P. verticillata. The intent 
of the amendment is to modify management direction for conservation of short-stature grasslands and 
control of black-tailed prairie dogs (Cynomys ludovicianus) on portions of the Thunder Basin National 
Grassland (TBNG). The available information indicates that the known distributional range of P. 
verticillata in the plan area is restricted to the Spring Creek unit to the north and does not include lands 
that may be affected by the proposed plan amendment. Therefore, we conclude that plan amendment 
does not have the potential to cause substantial adverse impacts to or substantially lessened 
protections for P. verticillata. 
 
As a native species with a very low number of documented occurrences in Wyoming, Polygala 
verticillata is ranked as S1 – Critically Imperiled. However, while rare in Wyoming, it has an extensive 
range, including the majority of the lower 48 states, plus adjacent Canada. It is prevalent in the eastern 
Great Plains and beyond. Although population sizes may vary, frequently they consist of just a small 
number of individuals. In Wyoming, it primarily occurs in grassy areas in-or-near ponderosa pine 
woodlands. There is likely a moderate amount of potentially-suitable habitat (i.e., openings on dry-to-
moist, sandy soils) in the TBNG. However, there is just one documented occurrence from 1991, from the 
Spring Creek unit, and population trends are unknown. Surveys are needed for more comprehensive 
information on species distribution and abundance on the TBNG. The fact that P. verticillata is easy to 
overlook combined with the availability of suitable, rather non-specialized habitat and a general lack of 
survey efforts in the plan area, suggests that the species might be under reported. Information on 
threats is lacking for P. verticillata, but some potential threats include energy development, non-native 
plant invasion, fire suppression/woody plant succession, and climate changes. Since the area where the 
species is known to occur exhibits moderate evidence of disturbance, human activity, and land use 
restrictions (USDA Forest Service 2003), the quantity and quality of suitable habitat is expected to 
remain relatively stable in the near future. 
 
 

2. Status   
 
Table 122 summarizes the current status of Polygala verticillata by various ranking entities (see 
Appendix 1 for an explanation of each ranking system). 
  
Table 122: Current status of Polygala verticillata by various ranking entities. 

Entity Status Details 

NatureServe global rank G5 Secure: Extensive range; known from 41 states and 4 Canadian 
provinces; prevalent in eastern part of its range. 
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NatureServe Wyoming 
state rank 

S1 Critically Imperiled: Known from only 5 occurrences in the 
northeastern corner of Wyoming. It is infrequent across the 
western Great Plains, but more prevalent to the east.  

USDA Forest Service status Not R2 
Sensitive 
Species and 
Not of 
Concern 
Now 

1 occurrence on the TBNG. 2002 Forest Service recommendation 
was Not R2 Sensitive Species and Not of Concern Now (Houston & 
Sidle 2002). Rationale: “status in Region 2 is very incomplete, no 
known threats anywhere, extensive range, and inhabits various 
sandy habitats.” 

USFWSa status none  

WGFDb status N/A WGFD does not reference plant species in the Wyoming wildlife 
action plan. 

Natural Heritage Programc 
status 

Wyoming 
Plant 
Species of 
Concern 

WYNDD Wyoming Plant Species of Concern. Widespread but on 
edge of range, very low number of populations, moderate 
vulnerability, unknown abundance and recent trends, and low WY 
contribution to the species’ global distribution (Heidel 2018). 

a U.S. Department of Interior Fish and Wildlife Service, Region 4 
b Wyoming Game and Fish Department 
c Wyoming Natural Diversity Database 

 
 

3. Taxonomy 
 

Polygala verticillata is the accepted name by the Integrated Taxonomic Information System (ITIS). They 
recognize two varieties (var. isocycla and var. verticillata) and no synonyms. In Wyoming this species is 
represented only by the isocycla variety (with an accepted synonym of Polygala verticillata var. 
sphenostachya). 
 
 

4. Range-wide information 
 
Polygala verticillata is widespread in North America, currently being reported from 41 continental U.S. 
states and four Canadian provinces (Figure 99; NatureServe 2018). The species is relatively infrequent 
throughout the western portion of the Great Plains region (and apparently does not currently occur in 
Colorado), but becomes more prevalent to the east (e.g., the University of Kansas’ KANU herbarium 
contains 81 specimens of P. verticillata collected throughout the central and eastern portions of Kansas). 
Its occurrence in Wyoming and the Thunder Basin National Grassland may be considered peripheral, 
existing on the western edge of its range-wide distribution (although it has also been documented in 
one county in eastern Utah). 
 
Throughout its range, P. verticillata grows in dry-to-moist, usually sandy soils (Britton & Brown 1897, 
Gleason & Cronquist 1991, LBJWC 2015, Morton Arboretum 2018). It is an obligate upland species 
across most of its range, but a facultative upland species in the Great Plains and Arid West regions 
(USDA NRCS 2018). It occurs in fields, clearings, ledges, roadsides, and open woodlands in New England 
(Haines 2011) and dry prairies, open woodlands, sand dunes, and open sterile places throughout the 
central and eastern Great Plains (Great Plains Flora Association 1986). In Wyoming, it is found on dry 
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grassy ridgetops, grassy draws, sagebrush grasslands, and open ponderosa pine woodlands at 3800–
4700 feet (Fertig 2006). 
 
Polygala verticillata is a small, annual forb in the Polygalaceae family. It has erect stems (5-20 cm tall) 
with spreading branches, leaves in whorls, and dense cone-shaped racemes that taper to a pointed apex 
(Great Plains Flora Association 1986). Flowering/fruiting occurs from May–October (Fertig 2006). Its 
indeterminate inflorescences may flower for over a month, with new flowers being produced at the tip 
while mature fruits drop from the bottom. Bees and some of the smaller butterflies are known to aid in 
the fertilization of Polygala species (Matthews 1912). While self-fertilization is also recognized within 
the genus, P. verticillata’s two large sepals (wings) take the place of petals in attracting a variety of 
pollinating bees, including bumble bees, honey bees, andrenids, and Xylocopa spp. (Bogler 2011). The 
fruit is a dehiscent capsule, 1–1.8 mm long, that contains two finely-hairy seeds (Great Plains Flora 
Association 1986, NEWFS 2018). The seeds are attached to an appendage (aril) with two linear-oblong 
lobes that are one-third to three-fourths the length of the seed (Great Plains Flora Association 1986, 
Morton Arboretum 2018). Seed dispersal is likely aided by vertebrates or ants attracted to the edible, 
nutrient-rich aril (Howe & Smallwood 1982). Its seed-banking capabilities are unknown. In general, this 
annual plant’s seed production, germination rates, and seedling establishment will likely vary across 
years in relation to fluctuating patterns in precipitation. Previous year precipitation has been found to 
be a better predictor of richness than current year precipitation in the central North American 
grasslands, with the effect being negative for many species, especially annuals, meaning high richness 
following dry years (Adler & Levine 2007). This includes P. verticillata, whose probability of occurrence 
was both positively related to precipitation in the current year and negatively related to previous year 
precipitation in a Kansas mixed-grass prairie (Adler & Levine 2007).  
 
Polygala verticillata is ranked S1 in Utah and Rhode Island, S2 in Vermont, S2S3 in Massachusetts, S3 in 
North Carolina and New York, and S3S4 in New Jersey. Along the northern edge of its range in Canada, it 
is ranked S1 in Saskatchewan and S2 in Manitoba. Its status is under review in Montana. In Wyoming it is 
ranked S1 and designated as a Wyoming Plant Species of Concern by the WYNDD (Heidel 2018). It is 
considered Secure globally (G5; NatureServe 2018). Population trends and threats throughout its range 
are currently unknown or undocumented.  
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Figure 99: Distribution and range of Polygala verticillata (including all varieties) in the U.S.A. and Canada, courtesy of the USDA 
NRCS PLANTS Database. States/provinces shown in green are within the known distributional range of this species and have 
records of species occurrence (extant or historic). 

 

 

5. Assessment of key ecological conditions in the plan area 
 
The Thunder Basin National Grassland is located in northeastern Wyoming and encompasses 
approximately 553,000 acres in Campbell, Converse, Crook, Niobrara, and Weston counties. The TBNG is 
heavily interspersed with privately-owned and state-managed lands, together creating a grassland 
ecosystem approximately 1.8 million acres in extent. The TBNG spans an ecotone between mixed-grass 
prairie, shortgrass steppe, and sagebrush steppe with topography of flats plains, steep but low hills, and 
occasional badlands (Haufler et al. 2008). Within this ecotone, the vegetation communities consist 
primarily of Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and a mixed-grass prairie 
of the wheatgrass-needlegrass association (USDA Forest Service 2015). This transitional landscape 
represents the range limit for many plant species of both the Great Plains and the Intermountain 
Region, and also contains flora from the northern and southern Rocky Mountains. Some of these species 
are common in their principal areas of distribution, but are peripheral and uncommon in Wyoming and 
on the ecotonal habitat of the TBNG.  
 
This species evaluation was assembled using little information specific to the TBNG. The only 
information specific to the unit came from Forest Service management plans, an ecological assessment, 
and an occurrence record from the WYNDD database. All other information related to P. verticillata, 
including population abundance, habitat requirements, and likely threats, came from occurrences and 
studies conducted in various other regions throughout the species range. These sources include 
information from RMH and KANU specimens, as well as peer-reviewed research articles. There have also 
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been two previous species evaluations (Handley et al. 2002, Morse 2002) and one species 
recommendation for Region 2 (Houston & Sidle 2002). 
 
 

5.1 Distribution, abundance, and population trend in the plan area 
 
There are five documented occurrences of P. verticillata in Wyoming, all located in the northeastern 
corner of the state (Figure 100). It occurs in Crook County on lands managed by the state of Wyoming 
(1982), BLM (1984), and Black Hills National Forest (Bearlodge district; 1981 and 2008). It also occurs in 
the central portion of the Spring Creek unit of the TBNG in Campbell County (1991), located about seven 
miles east-northeast of Weston and one mile south of the Dry Fork Spring Creek (Heald) road. Since the 
species may be easily overlooked due to its diminutive stature, it is likely more common than herbarium 
records indicate.   
 
Population abundance and trend data are lacking for all the known populations in Wyoming. 
Information on specimen labels from the many P. verticillata collections at the KANU herbarium reveal 
that population sizes in Kansas and the immediate vicinity may be highly variable. However, remarks 
predominantly include “infrequent”, “rare”, or “few individuals/plants,” while comments such as “locally 
common”, “abundant”, and “scattered” occur relatively less frequently. As an annual species, 
population sizes are likely to vary through time due to fluctuating climatic conditions that help regulate 
germination and seedling survival/growth.  
 
The relative importance of the one documented population within the TBNG to the overall viability of 
the species range-wide is extremely low.  
 
Table 123: Known occurrence frequency within the Plan Area (NRIS, WYNDD and RMH databases). 

Number of Extant Occurrences (≤ 20 years old) 0 

Number of Historic Occurrences (> 20 years old) 1 

Year of Last Observation 1991 
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Figure 100: Map of the 5 known Polygala verticillata occurrences in the state of Wyoming. Red dots represent collection locations. 
(Note: map is courtesy of SEINet; collection locations are from RMH and WYNDD databases). 

 

 

5.2 Habitat requirements and characteristics in the plan area  
 
The only habitat information associated with the 1991 TBNG occurrence is: “Sagebrush-grassland 
community; occurs with Pinus ponderosa, Plantago” (R. Dorn, WYNDD database). The other known 
occurrences of P. verticillata in Wyoming have been found growing mostly in grassy areas in-or-near 
ponderosa pine woodlands. Polygala verticillata is generally described as having a preference for sandy 
soils, although it has been observed growing on other soil types. It is also widely known to occupy both 
dry and moist habitats. Collectively, these suggest that there’s a moderate range of potentially-suitable 
habitat on the TBNG. It may not be currently occupying this habitat because of dispersal limitations, 
pollinator scarcity, range restrictions, poorly understood habitat requirements, or other unknown 
factors. There also may be unobserved populations in the plan area due to detection difficulty and a lack 
of concerted survey efforts.   
 
Currently-published state-and-transition models for semiarid grasslands in the North American Great 
Plains suggest that black-tailed prairie dog presence creates a vegetation state characterized by 
increased bare ground exposure and increased dominance of annual forbs and unpalatable 
bunchgrasses (Augustine et al. 2014). This effect on annual forbs was demonstrated in a mixedgrass 
prairie in the Black Hills of South Dakota where perennial grasses were displaced by annual forbs within 
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three years of prairie dog colonization (Archer et al. 1987). More recently, a natural experiment in the 
shortgrass steppe of northeastern Colorado found annual forb cover to be significantly greater on sites 
occupied by prairie dogs for 7–10 years compared to both unoccupied sites and those occupied < 6 
years (Augustine et al. 2014). The clipping and foraging activities of herbivorous prairie dogs creates 
unique habitat patches characterized by a homogenized state of small-statured vegetation largely 
composed of species that are more resistant to repeated heavy grazing (Haufler et al. 2008). Twenty 
percent of the rangeland vegetation on the TBNG is considered to be in an early seral stage, which is 
often associated with post-disturbance pioneer plant communities and typically contains higher 
percentages of bare soil and annual forbs and grasses (USDA Forest Service 2012). As an annual forb 
that prefers sunny locations, P. verticillata has the potential to be associated with prairie dog colonies. 
However, prairie dogs seldom occupy sandy ecological sites on the TBNG due to the difficulty of building 
burrows in coarse-textured soils (Haufler et al. 2008). Prairie dogs also do not prefer areas with shallow 
soils or steep slopes, such as the shallow hilly ecological sites that support the open canopy stands of 
ponderosa pine in the TBNG (Haufler et al. 2008). Since P. verticillata often grows in sandy soils and 
ponderosa pine woodlands, the likelihood for it to be associated with prairie dog habitat on the TBNG is 
low.  
 
 

5.3 Current and projected status of habitat in the plan area 
 
There is likely a moderate amount of existing suitable habitat (i.e., openings on dry-to-moist, sandy soils) 
within the mixedgrass prairie, sagebrush steppe, and ponderosa pine woodland vegetation types in the 
TBNG. The known occurrence is located within a “General Forest and Rangelands: Range Vegetation 
Emphasis” Management Area. These areas are managed for the sustainability of physical, biological, and 
scenic values associated with woody vegetation and open grassland, with an emphasis on a balance of 
resource uses and opportunities, such as livestock grazing, wildlife habitat, dispersed recreation, 
minerals management and timber harvest (USDA Forest Service 2003). Since these areas display 
moderate evidence of disturbance, human activity, and land use restrictions (USDA Forest Service 2003), 
the quantity and quality of suitable habitat is expected to remain relatively stable in the near future. 
 
 

5.4 Key risk factors and threats to the species 
 
Information on documented and potential threats to P. verticillata is largely unavailable. Although its 
response to fire is unknown, periodic fires may be of some benefit through the reduction of woody 
species and litter layers that may inhibit establishment and growth of this annual, sun-loving species. 
Therefore, the active management strategy of fire suppression on the TBNG may potentially pose a risk 
to this species in some areas. Other more moderate threats include the expansion of energy 
development and non-native species. Of particular concern is the potential for competitive exclusion by 
the non-native annual brome species (i.e., cheatgrass and Japanese brome) that are widespread and 
dominant in many areas, as well as the direct destruction of populations by extraction activities, 
including road and infrastructure development, that are on the rise on the unit.  
  
Specific information on P. verticillata’s response to grazing is lacking; however, the species has been 
collected from grazed prairie pastures in Kansas (KANU herbarium database). It has also been observed 
in overgrazed, degraded pastureland, suggesting it may benefit from at least some moderate livestock 
disturbance (Morse 2002). In general, grazing tends to favor annual over perennial plants and short 
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versus tall plants (Diaz et al. 2007). Annual forb richness and abundance are consistently greater in 
lightly and moderately grazed compared to ungrazed prairie sites (Hayes & Holl 2003, Hickman et al. 
2004, Ingram et al. 2008). While heavy grazing, particularly during the flowering/fruiting period, may 
have a direct negative impact on P. verticillata, the moderate levels of livestock grazing that are 
currently permitted on the TBNG likely pose little risk to the species’ long-term persistence. 
 
In northern mixed-grass prairies, grazing is secondary to climatic variations, particularly droughts, in 
regulating plant species composition and production (Biondini et al. 1998). Polygala verticillata’s 
ephemeral nature as an annual species tied to yearly fluctuations in precipitation, inevitably results in 
variable population sizes over time. This also likely increases its vulnerability to climate warming due to 
the realized and projected effects on temperature and precipitation levels across North America (IPCC 
2014). For example, many dry regions of the mid-latitudes are expected to experience a decrease in 
mean annual precipitation, more frequent hot temperature extremes, and a higher frequency and 
longer duration of heat waves (IPCC 2014). While reduced precipitation may negatively impact P. 
verticillata’s future viability, the increased occurrence of droughts may potentially benefit the species. 
 
Since prairie dog colonies are often dominated by annual forb species, the plan amendment has some 
potential to affect the ecological conditions necessary for the persistence of P. verticillata on the TBNG. 
In theory, a decrease in the extent of prairie dog colonies could reduce annual forb species cover on the 
TBNG, which in turn could reduce P. verticillata abundance. However, due to its habitat preferences, P. 
verticillata has a low likelihood of being associated with prairie dog habitat. Moreover, since the only 
known occurrence is located within the Spring Creek unit of the TBNG, it will not be affected by an 
increase in prairie dog control on the lower portion of the grassland or by an amendment altering 
management of Management Area 3.63. 
 
 

6. Information gaps and limitations 
 
TBNG-specific research does not exist for this species. Habitat descriptions are relatively broad, yet 
occupied habitat is very low. We need more information on the specific ecological conditions necessary 
to support this species on the unit. Survey efforts have been limited and no targeted surveys have been 
conducted by the Forest Service. Future surveys may reveal additional populations on the TBNG or 
vicinity. No population size or trend data is available for the known occurrences. Most of the potential 
threats are speculative and based on the species’ characteristics or those of annual forbs in general, or 
based on knowledge from sources outside of Wyoming.  
 
We also need a better understanding of the species’ biology and ecology, such as dispersal, seed bank 
dynamics, and specific germination and growth requirements, which may help determine its sensitivity 
to disturbance and adaptability to future environmental changes or vegetation management. Additional 
research is also needed on potential threats and their impacts, including climate change and its 
interaction with other disturbances agents in the TBNG.  
 
 

7. Indicators used to evaluate persistence 
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The items listed in Table 124 summarize the condition of indicators that may be used to evaluate 
persistence of Polygala verticillata in the plan area. 
 
Table 124: The following indicators summarize the potential for Polygala verticillata to persist over the long-term in the plan 
area (FSH 1909.12_10, 12.52c; FSH 1909.12_10, 12.52d (3f)). 

Indicator Summary of Findings 

Native to plan area Yes 

Established or becoming 
established in the plan area 

Yes – Last observed in 1991. There is no reason to believe this occurrence has 
been extirpated. 

Potential to be affected by 
the Plan Amendment 

No – The species prefers sandy sites, which prairie dogs typically do not inhabit. 

Declining trends in 
population or habitat 

Insufficient information – Population trends are unknown. Habitat is likely stable. 

Restricted range No – Widely distributed across North America. Occurs from New England to 
Saskatchewan, south to Florida, Texas, and Utah (NatureServe 2018). The TBNG 
occurrence is at the western edge of its range-wide distribution. 

Low population numbers or 
restricted ecological 
conditions 

No – There is just one documented population on the TBNG (among 5 total in 
northeastern WY). However, the species may tolerate a fairly wide range of site 
conditions within vegetation communities that are locally extensive; thus, there 
is likely a moderate amount of suitable habitat on the TBNG. 

Significant threats Insufficient information – Energy development, non-native plant species 
invasion, and fire suppression likely pose moderate threats. Climate change may 
also threaten this annual species, but no documentation exists. 

 
 

8. Suggested management actions to support the key ecological conditions 
 

None needed at this time. 
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Appendices 
 
 
Appendix 1: Conservation Ranking Systems 
 
NatureServe conservation status ranks 
NatureServe, Inc., is a non-profit organization that collects and disseminates information related to 
biodiversity and conservation. NatureServe assesses the conservation status of wildlife species at 
different spatial scales, including global, national, and subnational, or state, scales. The conservation 
assessments provide a general ranking system of a species’ risk of extinction or extirpation at each scale. 
Conservation status ranks derive from field and remote sensing data collected and evaluated by 
NatureServe staff across a network of regional offices. For the purposes of the Potential Species of 
Conservation Concern evaluations, we have included the global and Wyoming state conservation status 
ranks for each species. The full global rank definition appear in Table 125. The full state rank definitions 
appear in Table 126. Variations on the ranks appear in Table 127.1 
 
Table 125: NatureServe global conservation status ranks. 

Global 
Rank 

Definition 

GX Presumed Extinct – Not located despite intensive searches and virtually no likelihood of rediscovery. 

GH Possibly Extinct – Known from only historical occurrences but still some hope of rediscovery. 
Examples of evidence include (1) that a species has not been documented in approximately 20-40 
years despite some searching and/or some evidence of significant habitat loss or degradation; (2) 
that a species has been searched for unsuccessfully, but not thoroughly enough to presume that it is 
extinct throughout its range. 

G1 Critically Imperiled – At very high risk of extinction due to very restricted range, very few populations 
or occurrences, very steep declines, very severe threats, or other factors. 

G2 Imperiled – At high risk of extinction due to restricted range, few populations or occurrences, steep 
declines, severe threats, or other factors. 

G3 Vulnerable – At moderate risk of extinction due to a fairly restricted range, relatively few populations 
or occurrences, recent and widespread declines, threats, or other factors. 

G4 Apparently Secure – At fairly low risk of extinction due to an extensive range and/or many 
populations or occurrences, but with possible cause for some concern as a result of local recent 
declines, threats, or other factors. 

G5 Secure – At very low risk of extinction due to a very extensive range, abundant populations or 
occurrences, and little to no concern from declines or threats. 

G#T# Infraspecific Taxon (trinomial) – The status of infraspecific taxa (subspecies or varieties) are indicated 
by a “T-rank” following the species’ global rank. Rules for assigning T-ranks follow the same principles 
as for G-ranks. For example, the global rank of a critically imperiled subspecies of an otherwise 
widespread and common species would be G5T1. 

 

                                                           
1 For the full conservation status assessment methodology, see: http://www.natureserve.org/conservation-
tools/conservation-status-assessment 
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Table 126: NatureServe state conservation status ranks. 

State 
Rank 

Definition 

SX Presumed Extirpated – Species is believed to be extirpated from the state. Not located despite 
intensive searches of historical sites and other appropriate habitat, and virtually no likelihood that it 
will be rediscovered. 

SH Possibly Extirpated – Known from only historical records but still some hope of rediscovery. There is 
evidence that the species may no longer be present in the state, but not enough to state this with 
certainty. Examples of such evidence include (1) that a species has not been documented in 
approximately 20-40 years despite some searching and/or some evidence of significant habitat loss or 
degradation; (2) that a species has been searched for unsuccessfully, but not thoroughly enough to 
presume that it is no longer present in the state. 

S1 Critically Imperiled – At very high risk of extirpation in the state due to very restricted range, very few 
populations or occurrences, very steep declines, severe threats, or other factors. 

S2 Imperiled – At high risk of extirpation in the state due to restricted range, few populations or 
occurrences, steep declines, severe threats, or other factors. 

S3 Vulnerable – At moderate risk of extirpation in the state due to a fairly restricted range, relatively few 
populations or occurrences, recent and widespread declines, threats, or other factors. 

S4 Apparently Secure – At fairly low risk of extirpation in the state due to an extensive range and/or many 
populations or occurrences, but with possible cause for some concern as a result of local recent 
declines, threats, or other factors. 

S5 Secure – At very low or no risk of extirpation in the state due to a very extensive range, abundant 
populations or occurrences, with little to no concern from declines or threats. 

 
Table 127: NatureServe variant conservation status ranks. 

Rank Definition 

G#G#/S#S# Range Rank – A numeric range rank (e.g., G2G3, G1G3) is used to indicate uncertainty about the 
exact status of a taxon. 

GU/SU Unrankable – Currently unrankable due to lack of information or due to substantially conflicting 
information about status or trends. 

GNR/SNR Unranked – Rank not yet assessed. 

GNA/SNA Not Applicable – A conservation status rank is not applicable because the species is not a suitable 
target for conservation activities. A rank may not be applicable for several reason, related to its 
relevance as a conservation target. For species, typically the species is a hybrid without 
conservation value, or of domestic origin. 

 
 
U.S. Department of Agriculture Forest Service Sensitive Species 
The Forest Service designates species as sensitive under the 1982 National Forest Management Act 
Planning Rule. The sensitive species designation ensures the development of objectives and strategies to 
maintain species viability and prevent listing as Threatened or Endangered under the Endangered 
Species Act of 1973. A Regional Forester identifies sensitive species under the criteria that population 
viability is a concern due to: significant current or predicted downward trends in population numbers or 
density; or significant current or predicted downward trends in habitat capability that would reduce a 
species’ existing distributions (FSM 2670.5, 2005). 
 
 
U.S. Department of the Interior Bureau of Land Management Sensitive Species 
The Bureau of Land Management (BLM) designates species as sensitive under the Federal Land Policy 
Management Act of 1976. The sensitive species policy is designed to maintain vulnerable species’ 
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populations and habitats, require that they are considered in land management decisions, prevent their 
listing as Threatened or Endangered under the Endangered Species Act of 1973 (ESA), and prioritize 
habitat conservation projects. The criteria for designation as a sensitive species include that the species 
is: (1) native; (2) found on BLM-administered lands where the agency can implement management to 
significantly affect the conservation status of the species; and (3) is subject to downward population 
trends or depends on ecological refugia that are at risk on BLM-administered lands. The BLM 
additionally designates all candidate, proposed, and recently delisted ESA species as sensitive, 
notwithstanding whether they meet the above criteria. 
 
 
U.S. Department of the Interior Fish and Wildlife Service designations 
The U.S. Fish and Wildlife Service (USFWS) designates species under several laws and policies to protect 
populations and individuals of those species and raise awareness of species at risk of extinction or 
decline.  
 
Endangered Species Act 
Species may be “endangered,” “threatened,” “proposed,” or “candidate” species under the Endangered 
Species Act of 1973 (16 USC 1531 et seq.; see Table 128).2 The designations endangered and threatened 
indicated that a species is in danger of extinction or likely to become in danger of extinction in the 
foreseeable future in all or a significant portion of its range. A designation of endangered or threatened 
protects a species from take (i.e. any harm or killing of that species) by any government or private actor. 
In addition, USFWS designates for listed species “critical habitat,” which is protected from negative 
impacts due to federal actions. Non-federal entities may participate in Habitat Conservation Plans to 
permit take of a species on non-federal land. The USFWS must create recovery plans for any endangered 
or threatened species, and federal agencies implementing a project within the habitat of a listed species 
in many cases must consult with USFWS before implementing the project. 
 
A designation of proposed indicates that the USFWS has issued a proposed rule to list a species as 
endangered or threatened. The proposed rule must undergo a process of public input prior to the 
issuance of a final rule for listing. 
 
A designation of candidate indicates that a species is under consideration for official listing as 
endangered or threatened. A species becomes a candidate species after the USFWS has received a 
petition to list that species and has found that the petition warrants listing, but the full process of listing 
the species is of a lower priority than the listing of other species. The candidate species remains a 
candidate species until it rises in priority or new information becomes available to indicate that the 
species is no longer in danger of extinction. Federal agencies may implement programs to prevent the 
listing of candidate and other unlisted species. The USFWS may enter agreements with non-federal 
parties to protect the habitat of candidate and other unlisted species. Prior to the mid-1990s, the 
USFWS also maintained a list of candidates sorted by “category” to indicate priority for gathering 
information and making listing decisions. Category 1 referred to species which are currently referred to 
simply as candidates, meaning available information justified listing. Category 2 candidate species were 
species for which the listing agency had some indication that listing as threatened or endangered might 
be warranted, but there were insufficient data available to justify a proposal, and more information 

                                                           
2 For further information regarding the role of the USFWS in the Endangered Species Act of 1973, see: 
https://www.fws.gov/endangered/ 
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would need to be gathered. Category 3 candidate species were former Category 2 candidate species for 
which subsequent data indicated that listing was not warranted. Category designations have been 
discontinued, and all designations were removed at that time for Category 2 and Category 3 candidate 
species. 
 
Table 128: Endangered Species Act designations. 

Rank Definition 

Listed 
endangered 

A listed species in danger of extinction throughout all or a significant portion of its range. 

Listed 
threatened 

A species likely to become endangered in the foreseeable future throughout all or a significant 
portion of its range. 

Proposed for 
listing 

A species for which the listing agency has found listing as threatened or endangered warranted 
and has issued a proposed rule for listing. 

Candidate for 
listing 

A species for which the listing agency has sufficient information regarding its biological status 
and threats to propose it as endangered or threatened, but for which the development of a 
proposed rule for listing is precluded by higher priority listing activities. 

 
Migratory Bird Treaty Act 
The Migratory Bird Treaty Act of 1918 protects migratory birds and their feathers, nests, and eggs from 
any take, possession, or trade, unless granted by a federal permit (16 USC 703 et seq.). Exceptions exist 
for sustainable hunting seasons of traditional game birds. USFWS lists a subset of migratory birds as the 
Birds of Management Concern, which are species that pose management challenges because they are in 
decline or endangered, overabundant, cause conflicts with human interests, or are of high socio-
economic value. 
 
Bald and Golden Eagle Protection Act 
The Bald and Golden Eagle Protection Act of 1940 prohibits the take, possession or trade of Bald Eagles 
or Golden Eagles and their feathers, nests, and eggs, unless granted by a federal permit (16 USC 668). 
 
Birds of Conservation Concern 
The USFWS identified a list of Birds of Conservation Concern in 2008 in compliance with the 1988 
amendment to the Fish and Wildlife Conservation Act (16 USC 2901 et seq.). Birds of Conservation 
Concern include migratory nongame birds that are likely to be candidates for listing under the 
Endangered Species Act of 1973 in the absence of conservation action. The Birds of Conservation 
Concern list identifies birds of highest priority for conservation, but the list does not entail any legal 
requirements regarding the management of those birds.3 
 
 
Wyoming Game and Fish Department designation 
The State of Wyoming Game and Fish Department (WGFD) designates Species of Greatest Conservation 
Need (SGCN) as part of its State Wildlife Action Plans. SGCN are species that warrant increased 
management attention, increased funding, and consideration in conservation, land use, and 
development planning in Wyoming. The WGFD determines SGCN based on population trends and the 
existence of threats such as habitat loss, direct disturbance to individuals via human activity, 
deterioration of the genetic base, and negative impacts by invasive species, disease, or climate change. 

                                                           
3 For further information regarding USFWS Birds of Conservation Concern, see: 
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php 
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These variables produce for each species a Native Species Status (NSS; see Table 129). In addition, 
WGFD ranks species according to conservation priority tiers due to limitations in the NSS system related 
to edge-of-range and inadequate information (see Table 130). The tier system takes into account 
economic, urgency, and feasibility factors.4 
 
Table 129: Wyoming Game and Fish Department Species of Greatest Conservation Need Native Species Status ranks. 

Rank Definition 

NSS1 – 
Aa 

Population size or distribution is restricted or declining and extirpation is possible; limiting factors are 
severe and continue to increase in severity. 

NSS2 – 
Ab 

Population size or distribution is restricted or declining and extirpation is possible; limiting factors are 
severe and not increasing in severity. 

NSS2 – 
Ba 

Population size or distribution is restricted or declining but extirpation is not imminent; limiting 
factors are severe and continue to increase in severity. 

NSS3 – 
Bb 

Population size or distribution is restricted or declining but extirpation is not imminent; limiting 
factors are severe and not increasing in severity. 

NSS4 – 
Bc 

Population size or distribution is restricted or declining but extirpation is not imminent; limiting 
factors are moderate and appear likely to increase in severity. 

NSS4 – 
Cb 

Population size and distribution is stable and the species is widely distributed; limiting factors are 
severe and not increasing significantly. 

NSSU Insufficient information available to assign a Native Species Status rank. 

 
Table 130: Wyoming Game and Fish Department Species of Greatest Conservation Need conservation priority tiers. 

Rank Definition 

Tier I Highest priority 

Tier II Moderate priority 

Tier III Lowest priority 

 
 
Wyoming Natural Diversity Database designation 
The Wyoming Natural Diversity Database (WYNDD) is the Wyoming regional branch of the Natural 
Heritage Network, which is coordinated by NatureServe, Inc. WYNDD collects and disseminates 
information related to biodiversity and conservation using the methodology practiced by NatureServe. 
WYNDD determines the conservation status state rank for species in Wyoming (see Table 126). WYNDD 
additionally maintains a list of Species of Concern (SOC) and Species of Potential Concern (SOPC) in 
Wyoming (see Table 131). SOC and SOPC are determined based on small population, restrictive habitat 
or life history requirements, threats such as loss of habitat or human-caused disturbance, and the 
centrality of Wyoming to a species’ range. NatureServe state ranks also contribute heavily to the 
determination of SOC and SOPC.5  
 
Table 131: Wyoming Natural Diversity Database Species of Concern and Species of Potential Concern rankings. 

Rank Definition 

Species of Concern (SOC) Species is vulnerable to extirpation at the global or 
state level due to rarity, inherent vulnerability, and 
threats. 

                                                           
4 For more information regarding the SGCN methodology, see: https://wgfd.wyo.gov/Habitat/Habitat-
Plans/Wyoming-State-Wildlife-Action-Plan 
5 For further information regarding the determination of SOC and SOPC, see: 
http://www.uwyo.edu/wyndd/species-of-concern/ 
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Species of Potential Concern (SOPC) Species appears to be secure at present, but because 
it has limited distribution as a regional or state 
endemic, it could become vulnerable under large-scale 
changes. Species with this status warrant periodic 
checks. 
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Appendix 2: Species Not Evaluated in Detail 
 
The following is the justification for not completing individual species evaluations for 49 species that passed the first two filters in the species 
filtering process. These species have a priority conservation status assigned by at least one of several agencies or organizations (see Appendix 1) 
and are native and known to occur on the Thunder Basin National Grassland (TBNG). We are not, however, completing individual species 
evaluations for these species because their general habitat associations indicate that they do not have the potential to be substantially adversely 
affected or have substantially lessened protections as a result of the proposed plan amendment. The sections below place these species into 
functional groups by which we can explain why they will not be affected by the proposed amendment. In most cases, this is because these 
species do not rely on any features of prairie dog colonies for survival or because their habitat will not be reduced by the expansion of prairie 
dog colonies. 
 
Group: Water birds 
These are species dependent on aquatic and riparian habitats. They nest and breed in riparian areas or on open water, and they feed on fish, 
insects, and other species associated with aquatic environments. These species generally use the TBNG during migration or for breeding in the 
limited lakes, ponds, and streams that exist on the TBNG. They are not associated with habitat affected by the extent of prairie dog colonies. 
These species are not dependent on prairie dogs for food, shelter, or warning signals, and their habitat would not be reduced by the expansion 
of prairie dog colonies. The proposed plan amendment does not have the potential to cause substantial adverse impacts to or substantially 
lessen protections for these species. 
 
Table 132: Habitat and diet of water birds occurring on the Thunder Basin National Grassland.a 

Species Scientific name Conservation status ranksb Primary habitat Nesting location Diet Primary use 
of TBNG 

American 
White Pelican 

Pelecanus 
erythrorhynchos 

WGFD: NSS4 (Bc), Tier II 
WYNDD: SOC 

Lakes, marshes, salt 
bays 

Islands in lakes Fish, crayfish, 
salamanders 

Migration 

Black Tern Chlidonias niger NatureServe: S1 
USDA Forest Service: R2 Sensitive 
WGFD: NSS3 (Bb), Tier II 
WYNDD: SOC 
 

Marshes, lakes, bays, 
beaches 

Marshes Fish, insects, 
small aquatic 
life 

Migration 

Common 
Yellowthroat 

Geothlypis trichas WGFD: NSS4 (Bc), Tier III Swamps, marshes, 
wet thickets 

Briars, brushy places, 
reeds in marshes; 
low to ground or 
water 

Insects Breeding 
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Forster’s Tern Sterna forsteri NatureServe: S1 
WGFD: NSS3 (Bb), Tier II 
WYNDD: SOC 

Marshes, lakes, bays, 
beaches 

Marshes Fish, insects, 
small aquatic 
life 

Migration 

Great Blue 
Heron 

Ardea herodias WGFD: NSS4 (Bc), Tier III Marshes, swamps, 
tideflats, shores 

Trees, riparian areas, 
ground 

Fish, frogs, 
salamanders, 
turtles, snakes, 
insects, 
rodents, birds 

Breeding 

Virginia Rail Rallus limicola NatureServe: S2S4 
WGFD: NSSU, Tier III 

Marshes Shallow marshes Insects Breeding 

Western Grebe Aechmophorus 
occidentalis 

WGFD: NSSU, Tier II Lakes with marsh 
vegetation, salt 
marshes 

Shallow marshes Fish, 
crustaceans, 
insects, 
worms, 
salamanders 

Breeding 

Willow 
Flycatcher 

Empidonax traillii WGFD: NSS3 (Bb), Tier III Bushes, willow 
thickets, brushy fields, 
upland copses—all 
usually near streams 
or marshes 

Bushes Insects Migration 

a Source: Local USDA Forest Service biologist expertise and the Audubon Guide to North American Birds (https://www.audubon.org/bird-guide). 
b See Appendix 1 for more information. 

 
 
Group: Forest birds 
These are species dependent on forested habitats. They generally nest in trees and feed on tree seeds or insects found in trees or clearings. They 
typically occur in the few forested areas that exist on the TBNG. They are not associated with habitat affected by the extent of prairie dog 
colonies. These species are not dependent on prairie dogs for food, shelter, or warning signals, and their habitat would not be reduced by the 
expansion of prairie dog colonies. The proposed plan amendment does not have the potential to cause substantial adverse impacts to or 
substantially lessen protections for these species. 
 
Table 133: Habitat and diet of forest birds occurring on the Thunder Basin National Grassland.a 

Species Scientific name Conservation status ranksb Primary habitat Nesting location Diet Primary use of 
TBNG 

Blue-grey 
Gnatcatcher 

Polioptila caerulea BLM: Wyoming Sensitive 
WGFD: NSS4 (Bc), Tier III 

Open woods, 
oaks, pines, 

Deciduous trees Insects Breeding and 
migrating range 
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thickets, scrubby 
piñon-juniper 
woodlands 

are currently 
expanding 
northward toward 
TBNG 

Clark’s Nutcracker Nucifraga 
columbiana 

WGFD: NSS4 (Bc), Tier II High mountains, 
conifers near 
treeline; 
sometimes lower 
pine or piñon 
woodlands 

Conifer tree 
branches 

Pine seeds, 
nuts, 
berries, 
insects, 
eggs, carrion 

Likely accidental 
occurrence; edge 
of all-season range 

Dark-eyed 
Junco/White-
winged 
Junco/Slate-
colored Junco 

Junco 
hyemalis/Junco 
hyemalis 
aikeni/Junco 
hyemalis hyemalis 

WYNDD: SOC Conifer and mixed 
woods; open 
woods, 
undergrowth, 
roadsides, brush 

Well-hidden 
spots on the 
ground 

Seeds, 
insects 

All season 

Lewis’s 
Woodpecker 

Melanerpes lewis USDA Forest Service: R2 Sensitive 
WGFD: NSSU, Tier II 
WYNDD: SOC 

Scattered or 
logged forest, 
river groves, 
burns, foothills; 
requires open 
areas during 
summer 

Snags or live 
trees 

Insects, 
nuts, fruits 

Breeding 

Olive-sided 
Flycatcher 

Contopus cooperi USDA Forest Service: R2 Sensitive Conifer forests, 
burns, clearings; 
especially in 
alpine and boreal 
forest 

Tree branches Insects Migration 

Pygmy Nuthatch Sitta pygmaea NatureServe: S2S3 
WGFD: NSS3 (Bb), Tier II 
WYNDD: SOC 

Pine and Douglas-
fir forests 

Cavities in snags Insects, 
seeds 

All-season 
population in Black 
Hills 

Red Crossbill Loxia curvirostra WGFD: NSS4 (Bc), Tier II Conifer forests Conifer tree 
branches 

Conifer 
seeds 

All-season 
population in Black 
Hills 

Red-headed 
Woodpecker 

Melanerpes 
erythrocephalus 

NatureServe: S2S3 
WGFD: NSS4 (Bc), Tier II 

Groves, farms, 
orchards, urban 
areas; requires 

Snags Insects, 
nuts, 
berries, 

Breeding 
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clearings of some 
sort 

fruit, small 
rodents 

a Source: Local USDA Forest Service biologist expertise and the Audubon Guide to North American Birds (https://www.audubon.org/bird-guide). 
b See Appendix 1 for more information. 

 
 
Group: Canyon birds 
These are species dependent on steep, dry rocky or shrubby habitats. They use rock crevices and shrubs for breeding and nesting, and they eat 
insects. These species may occasionally use grasslands with short-statured vegetation, but their life history indicates that they do not depend on 
that ecosystem for survival. These species are not dependent on prairie dogs for food, shelter, or warning signals, and their habitat would not be 
reduced by the expansion of prairie dog colonies. The proposed plan amendment does not have the potential to cause substantial adverse 
impacts to or substantially lessen protections for these species. 
 
Table 134: Habitat and diet of canyon birds occurring on the Thunder Basin National Grassland.a 

Species Scientific name Conservation status ranksb Primary habitat Nesting location Diet Primary use of TBNG 

Canyon Wren Catherpes 
mexicanus 

WGFD: NSS4 (Bc), Tier III Cliffs, canyons, rockslides Holes or crevices in 
rocky cliffs 

Insects All season 

Virginia’s 
Warbler 

Leiothlypis 
virginiae 

NatureServe: S1 
WGFD: NSSU, Tier II 
WYNDD: SOC 

Oak canyons, brushy 
slopes, piñon woodlands 

Shrubs on arid slope Insects Breeding population 
recently discovered in 
Black Hills 

a Source: Local USDA Forest Service biologist expertise and the Audubon Guide to North American Birds (https://www.audubon.org/bird-guide). 
b See Appendix 1 for more information. 

 
 
Group: Tundra birds 
Buff-bellied Pipit is the only species in this species group. Buff-bellied Pipit is dependent on tundra habitats for breeding and nesting. Buff-bellied 
Pipit uses the TBNG for migration to its winter habitat in plains, bare fields, and shores. While the species uses grasslands with short-statured 
vegetation, the species’ life history indicates that it does not depend on that ecosystem for survival. The species is not dependent on prairie dogs 
for food, shelter, or warning signals, and its habitat would not be reduced by the expansion of prairie dog colonies. The proposed plan 
amendment does not have the potential to cause substantial adverse impacts to or substantially lessen protections for this species. 
 
Table 135: Habitat and diet of tundra birds occurring on the Thunder Basin National Grassland.a 

Species Scientific 
name 

Conservation status 
ranksb 

Primary habitat Nesting location Diet Primary use 
of TBNG 
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Buff-bellied Pipit (also 
known as “American pipit”) 

Anthus 
rubescens 

NatureServe: S2 
WGFD: NSS4 (Bc), Tier III 

Tundra, alpine slopes; winters 
in plains, bare fields, shores 

Sheltered ground 
location 

Insects, 
seeds 

Migration 

a Source: Local USDA Forest Service biologist expertise and the Audubon Guide to North American Birds (https://www.audubon.org/bird-guide). 
b See Appendix 1 for more information. 

 
 
Group: Generalist and open area birds 
These species use a variety of open, wooded, and urban habitats. These species may occasionally use grasslands with short-statured vegetation, 
but their life histories indicate that they do not depend on that ecosystem for survival. These species are not dependent on prairie dogs for food, 
shelter, or warning signals, and their habitat would not be reduced by the expansion of prairie dog colonies. The proposed plan amendment 
does not have the potential to cause substantial adverse impacts to or substantially lessen protections for these species. 
 
Table 136: Habitat and diet of generalist and open-area birds occurring on the Thunder Basin National Grassland.a 

Species Scientific 
name 

Conservation status 
ranksb 

Primary habitat Nesting location Diet Primary use 
of TBNG 

Bobolink Dolichonyx 
oryzivorus 

NatureServe: S2S3 
WGFD: NSS4 (Bc), Tier II 
WYNDD: SOC 

Hayfields, meadows; marshes during 
migration  

Formerly wet meadows and 
natural prairies; now 
hayfields 

Insects, 
seeds 

Breeding 

Common 
Nighthawk 

Chordeiles 
minor 

WGFD: NSS4 (Bc), Tier III Open areas; urban areas; clearings in 
forests; prairies 

Ground; bare, open soil or 
gravel rooftops 

Insects Breeding 

Eastern 
Bluebird 

Sialia sialis NatureServe: S2 Open areas with scattered trees; farms, 
roadsides, suburbs; wanders to other 
habitats in winter 

Birdhouses, tree cavities Insects, 
berries 

Breeding; 
edge of range 

a Source: Local USDA Forest Service biologist expertise and the Audubon Guide to North American Birds (https://www.audubon.org/bird-guide). 
b See Appendix 1 for more information. 

 
 
Group: Birds of prey 
The American Kestrel is the only species in this group. While other birds of prey are habitat generalists and may not depend on prairie dog 
colonies for nesting or foraging habitat, they have the potential to consume dead or dying prairie dogs, incurring non-target poisoning from 
rodenticides or lead ammunition used in prairie dog colonies. American Kestrel scavenges carrion only in extremely rare circumstances, and only 
two cases of American Kestrel scavenging have been recorded in the literature.6 In addition, dying prairie dogs are much larger than typical 

                                                           
6 Schulwitz, S. E., M. C. Griffith, and C. J. W. McClure. 2019. American kestrel (Falco sparverius) scavenging on domestic turkey (Meleagris gallopavo) carcass. 
The Wilson Journal of Ornithology 131(2):410-413. https://doi.org/10.1676/18-101 
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American Kestrel prey. While American Kestrel uses grasslands with short-statured vegetation, the species’ life history indicates that it does not 
depend on that ecosystem for survival and is an open habitat generalist. American Kestrel is not dependent on prairie dogs for food, shelter, or 
warning signals, and its habitat would not be reduced by the expansion of prairie dog colonies. The proposed plan amendment does not have 
the potential to cause substantial adverse impacts to or substantially lessen protections for this species. 
 
Table 137: Habitat and diet of birds of prey occurring on the Thunder Basin National Grassland.a 

Species Scientific 
name 

Conservation status 
ranksb 

Primary habitat Nesting location Diet Primary use 
of TBNG 

American 
Kestrel 

Falco 
sparverius 

WGFD: NSS4 (Bc), Tier III Open areas, farmland, urban 
areas, forest clearings 

Snags, cliffs, cacti, 
birdhouses 

Large insects, small mammals, 
small birds, small reptiles 

All season 

a Source: Local USDA Forest Service biologist expertise and the Audubon Guide to North American Birds (https://www.audubon.org/bird-guide). 
b See Appendix 1 for more information. 

 
 
Group: Bats 
Bats are dependent on the presence of roosting areas and hibernacula. Summer daytime roosts include trees, caves, rock cavities, and buildings. 
Winter hibernacula include caves and rock cavities. Bats typically feed over riparian areas or other areas where insects are prevalent. These 
species may occasionally use grasslands with short-statured vegetation, but their life histories indicate that they do not depend on that 
ecosystem for survival. The bats are not dependent on prairie dogs for food, shelter, or warning signals, and their habitat would not be reduced 
by the expansion of prairie dog colonies. The proposed plan amendment does not have the potential to cause substantial adverse impacts to or 
substantially lessen protections for these species. 
 
Table 138: Habitat and diet of bats occurring on the Thunder Basin National Grassland.a 

Species Scientific name Conservation status ranksb Primary habitat Roosting location Diet Primary use 
of TBNG 

Eastern red bat Lasiurus 
borealis 

WGFD: NSS4 (Bc), Tier III Deciduous trees; forage in 
riparian areas 

Dense foliage in 
deciduous trees and 
shrubs 

Insects Breeding; 
edge of range 

Fringed myotis Myotis 
thysanodes 

NatureServe: S2S3 
USDA Forest Service: R2 Sensitive 
BLM: Wyoming Sensitive 
WGFD: NSS3 (Bb), Tier II 
WYNDD: SOC 

Arid landscapes, grasslands, 
shrublands, deserts; often 
interspersed with ponderosa 
pine, juniper, oak forest 

Caves, rock crevices, 
buildings, trees 

Insects Infrequent 
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Hoary bat Lasiurus 
cinereus 

NatureServe: G3G4 
USDA Forest Service: R2 Sensitive 

Forests; forage in open areas Coniferous and mixed 
hardwood forests; 
urban areas 

Insects Breeding 

Little brown 
myotis 

Myotis 
lucifugus 

NatureServe: G3 
WGFD: NSS3 (Bb), Tier II 

Forests, riparian areas, 
woodlots, urban areas 

Buildings, trees, rock 
piles, woodpiles, 
caves 

Insects Resident 

Long-eared 
myotis 

Myotis evotis BLM: Wyoming Sensitive 
WGFD: NSS4 (Cb), Tier III 

Forests, sagebrush, juniper Trees, rock crevices Insects Infrequent 

Long-legged 
myotis 

Myotis volans WGFD: NSS4 (Cb), Tier III Coniferous forests, 
grasslands, sagebrush 

Snags, trees, rock 
crevices, buildings 

Insects Edge of range 

Silver-haired bat Lasionycteris 
noctivagans 

NatureServe: G3G4 Forests Old-growth forest Insects Infrequent 

Townsend’s big-
eared bat 

Corynorhinus 
townsendii 

NatureServe: S2BS1N 
USDA Forest Service: R2 Sensitive 
BLM: Wyoming Sensitive 
WGFD: NSS3 (Bb), Tier II 

Wet and dry uplands; 
shrublands, woodlands, 
montane forests 

Caves throughout 
year; sometimes 
large, hollow trees or 
abandoned buildings 

Insects Infrequent, 
accidental 

Western small-
footed myotis 
(also known as 
“western small-
footed bat”) 

Myotis 
ciliolabrum 

WGFD: NSS4 (Cb), Tier II Arid landscapes, cliffs, 
canyons, rock outcrops, 
badlands; also occurs in 
riparian areas in forests, 
woodlands, shrublands, 
grasslands 

Rock features, 
crevices, stream 
banks, cracks in 
ground, buildings 

Insects Resident 

a Source: Local USDA Forest Service biologist expertise and Wyoming Game and Fish Department Species of Greatest Conservation Need evaluations. 
b See Appendix 1 for more information. 

 
 
Group: Aquatic reptiles and amphibians 
These species are dependent on perennial or ephemeral aquatic environments, though some may use adjacent upland areas during parts of 
their lifecycles. These species may use grasslands with short-statured vegetation, but their life histories indicate that they do not depend on that 
ecosystem for survival. These species are not dependent on prairie dogs for food, shelter, or warning signals, and their habitat would not be 
reduced by the expansion of prairie dog colonies. The proposed plan amendment does not have the potential to cause substantial adverse 
impacts to or substantially lessen protections for these species. 
 
Table 139: Habitat and diet of aquatic reptiles and amphibians occurring on the Thunder Basin National Grassland.a 

Species Scientific name Conservation status ranksb Primary habitat Diet Primary use 
of TBNG 
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Northern 
leopard frog 

Lithobates 
pipiens 

USDA Forest Service: R2 Sensitive 
BLM: Wyoming Sensitive 
WGFD: NSS4 (Bc), Tier II 
WYNDD: SOC 

Permanent water in plains, foothills, montane 
forests 

Invertebrates Resident 

Plains 
gartersnake 

Thamnophis 
radix 

WGFD: NSSU, Tier III Streams, sloughs, ponds in grasslands; 
hibernates in rodent burrows, rock crevices, 
wells 

Amphibians, 
insects, small 
mammals 

Resident 

Plains spadefoot Spea 
bombifrons 

WGFD: NSS4 (Bc), Tier II 
WYNDD: SOC 

Loose, well-drained soils in floodplains, 
prairies, loess hills; grasslands, sagebrush; 
breeds in temporary water after heavy rains 

Insects Resident 

Western 
painted turtle 

Chrysemys picta 
bellii 

WGFD: NSS4 (Bc), Tier III Marshes, lakes, ponds, ditches, slow-moving 
streams 

Fish, aquatic 
plants, insects, 
crayfish, 
amphibians 

Resident 

Western tiger 
salamander 

Ambystoma 
mavortium 

WGFD: NSS4 (Bc), Tier III Rodent burrows, cellars, window wells, 
manure heaps; breeds in shallow water 

Insects, worms Resident 

a Source: Local USDA Forest Service biologist expertise and Wyoming Game and Fish Department Species of Greatest Conservation Need evaluations. 
b See Appendix 1 for more information. 

 
 
Group: Crustaceans 
These fairy and clam shrimp are dependent on temporary water features. These species complete their lifecycles during the presence of the 
temporary water features, then their eggs are dormant until the water returns. They feed on algae and plankton. These species do not use 
grasslands with short-statured vegetation. They are not dependent on prairie dogs for food, shelter, or warning signals, and their habitat would 
not be reduced by the expansion of prairie dog colonies. The proposed plan amendment does not have the potential to cause substantial 
adverse impacts to or substantially lessen protections for these species. 
 
Table 140: Habitat and diet of crustaceans occurring on the Thunder Basin National Grassland.a 

Species Scientific name Conservation status 
ranksb 

Primary habitat Diet Primary use 
of TBNG 

Beaver-tail fairy shrimp Thamnocephalus 
platyurus 

WGFD: NSSU, Tier III 
WYNDD: SOC 

Temporary pools, seasonal wetlands, 
vernal pools, playas, alkaline lakes 

Algae, 
zooplankton 

Resident 

Chihuahua lynceus (also known 
as “short finger clam shrimp”) 

Lynceus brevifrons WGFD: NSSU, Tier III 
WYNDD: SOC 

Temporary pools, seasonal wetlands, 
vernal pools, playas, alkaline lakes 

Algae, 
phytoplankton 

Resident 

Common lynceus (also known 
as “Holarctic clam shrimp”) 

Lynceus brachyurus WGFD: NSSU, Tier III 
WYNDD: SOC 

Temporary pools, seasonal wetlands, 
vernal pools, playas, alkaline lakes 

Algae, 
phytoplankton 

Resident 
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Mackin fairy shrimp Streptocephalus 
mackini 

WGFD: NSSU, Tier III 
WYNDD: SOC 

Temporary pools, seasonal wetlands, 
vernal pools, playas, alkaline lakes 

Algae, 
zooplankton 

Resident 

Packard fairy shrimp Branchinecta 
packardi 

WGFD: NSSU, Tier III 
WYNDD: SOC 

Temporary pools, seasonal wetlands, 
vernal pools, playas, alkaline lakes 

Algae, 
zooplankton 

Resident 

Variable clam shrimp Eulimnadia diversa WGFD: NSSU, Tier III 
WYNDD: SOC 

Temporary pools, seasonal wetlands, 
vernal pools, playas, alkaline lakes 

Algae, 
phytoplankton 

Resident 

a Source: Local USDA Forest Service biologist expertise and Wyoming Game and Fish Department Species of Greatest Conservation Need evaluations. 
b See Appendix 1 for more information. 

 
 
Group: Fishes and mollusks 
These species are dependent on permanent aquatic environments. They do not inhabit terrestrial environments during any parts of their 
lifecycles. These species does not use grasslands with short-statured vegetation. They are not dependent on prairie dogs for food, shelter, or 
warning signals, and their habitat would not be reduced by the expansion of prairie dog colonies. The proposed plan amendment does not have 
the potential to cause substantial adverse impacts to or substantially lessen protections for these species. 
 
Table 141: Habitat and diet of fishes and mollusks occurring on the Thunder Basin National Grassland.a 

Species Scientific name Conservation status ranksb Primary habitat Diet Primary use of TBNG 

Brassy 
minnow 

Hybognathus 
hankinsoni 

WGFD: NSS4 (Bc), Tier III Small, clear streams with aquatic 
vegetation 

Algae, fine organic 
matter 

Cheyenne, Little Missouri, 
Powder, Belle Fourche 
River watersheds 

Finescale 
dace 

Chrosomus 
neogaeus 

NatureServe: S2 
USDA Forest Service: R2 Sensitive 
WGFD: NSS2 (Ba), Tier II 
WYNDD: SOC 

Streams with slow or stagnant 
water and abundant vegetation 

Zooplankton, 
aquatic insects, 
plants 

Belle Fourche, Niobrara 
River watersheds; isolated 
populations 

Flathead chub Platygobio 
gracilis 

USDA Forest Service: R2 Sensitive 
WGFD: NSS4 (Bc), Tier III 

Sandy, turbid streams and rivers; 
deep water 

Terrestrial insects Missouri River watershed 

Giant floater Pyganodon 
grandis 

WGFD: NSSU, Tier III 
WYNDD: SOC 

Streams, rivers, lakes, reservoirs; 
silty, sandy substrate 

Aquatic fine 
organic matter 

Resident 

Plains 
minnow 

Hybognathus 
placitus 

USDA Forest Service: R2 Sensitive 
WGFD: NSS3 (Bb), Tier II 

Large, turbid prairie streams and 
rivers 

Algae, fine organic 
matter 

Belle Fourche, Cheyenne, 
Powder River watersheds 

Plains 
topminnow 

Fundulus 
sciadicus 

USDA Forest Service: R2 Sensitive 
WGFD: NSS3 (Bb), Tier II 

Shallow, slow water with aquatic 
vegetation 

Insects Cheyenne, Niobrara River 
watersheds 

a Source: Local USDA Forest Service biologist expertise and Wyoming Game and Fish Department Species of Greatest Conservation Need evaluations. 
b See Appendix 1 for more information.
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Appendix 3: Errata 

 
Table 142 contains a list of changes made to this document in a May 2020 revision. 

 
Table 142: List of errata in Preliminary List of Potential Species of Conservation Concern Species Evaluations. 

Page number Change 

i Changed title to “Preliminary List of Potential Species of Conservation Concern Species Evaluations” to avoid indicating that species 

evaluated are “potential species of conservation concern.” Headers throughout document changed accordingly. 

ii, 3 Replaced the citation to amended planning rule direction in the Federal Register at 81 FR 90726 with the citation to the Code of Federal 

Regulations at 36 CFR 219.13(b)(6). 

ii, 1, 3, 4 Standardized language in the Executive Summary and Introduction to describe the species evaluated as “species that meet the minimum 

criteria for consideration as potential species of conservation concern” and “the preliminary list of potential species of conservation 

concern.” 

iii Spelling of “Rhynchophanes” corrected in the Executive Summary. 

1, 569 Removed language indicating that the species evaluated are “potential species of conservation concern.” 

4 Spelling of “brevissimus” corrected in first full paragraph on page. 

10 Spelling of “woollyheads” corrected in Table 1. 

45 Burrowing Owl Endangered Species Act status added as “Formerly Category 2 Candidate” in Table 8. 

49 Parenthetical citation in first sentence of Section 5.1 of the Burrowing Owl evaluation corrected to “(Lantz and Conway 2009, Poulin et al. 

2011).” 

106, 129, 221, 

262, 303, 379, 

404 

Citations to species accounts for Species of Greatest Conservation Need in the Wyoming Game and Fish Department State Wildlife Action 

Plan 2017 corrected. 

223 Mountain Plover Endangered Species Act status corrected to “Formerly Proposed” in Table 39. 

256 Peregrine Falcon Regional Forester Sensitive Species status corrected to not sensitive in Region 2 in Table 44. 

302 Spelling of “jaeger” corrected in the citation for Pitelka et al. (1955) in Section 9 of the Short-eared Owl evaluation. 

305 Swainson’s Hawk Endangered Species Act status added as “Formerly Category 2 Candidate” in Table 54. 

343 Year in first row of Table 61 corrected from 1972 to 1976. 

347 Year in caption of Table 62 corrected from 2009 to 2010. 

357 Spelling of “recovery” corrected in the citation for Miller and Reading (2012) in Section 9 of the black-tailed prairie dog evaluation. 

402 Spelling of “rattlesnakes” corrected in final paragraph on page. 

434, 435, 436 Spelling of “Cholewa” corrected in parenthetical citations to Cholewa and Henderson (2003) in five locations. 
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450 Spelling of “exist” corrected in first sentence of Section 6 of the narrowleaf pectis evaluation. 

464, 465, 466 Spelling of “Álvarez” corrected in parenthetical citations to Álvarez-Molina et al. (2012) in three locations. 

475 Spelling of “sartwellii” corrected in first paragraph of Section 1 of the Sartwell’s sedge evaluation. 

504 Spelling of “Sidle” corrected in the parenthetical citation to Houston and Sidle (2002) in Table 107. 

511 Spelling of “Talinum parviflorum” corrected in the citation for Handley et al. (2002) in Section 9 of the sunbright evaluation. 

511 Spelling of “Talinum” corrected in the citation for Houston and Sidle (2002) in Section 9 of the sunbright evaluation. 

511 Spelling of “Talinum parviflorum” corrected in the citation for Morse (2001) in Section 9 of the sunbright evaluation. 

525 Spelling of “addition” corrected in the first paragraph of Section 1 of the verrucose seapurslane evaluation. 

525 Spelling of “Sesuvium” corrected in the second paragraph of Section 1 of the verrucose seapurslane evaluation. 

525 Spelling of “This” corrected in the second paragraph of Section 1 of the verrucose seapurslane evaluation. 

552 Spelling of “verticillata” corrected in the first paragraph of Section 1 of the whorled milkwort evaluation. 

556 Spelling of “Sidle” corrected in the parenthetical citation to Houston and Sidle (2002) in Section 5 of the whorled milkwort evaluation. 

565 Spelling of “of” corrected in the first paragraph of the section Endangered Species Act in Appendix 1. 

565 Changed the last sentence of the first paragraph of the section Endangered Species Act in Appendix 1 to read “The USFWS must create 

recovery plans for any endangered or threatened species, and federal agencies implementing a project within the habitat of a listed 

species in many cases must consult with USFWS before implementing the project.” Original: “The USFWS must create recovery plans for 

any endangered or threatened species, and federal agencies implementing a project within the habitat of a listed species must consult 

with USFWS before implementing the project.” 

565 Spelling of “candidate” corrected in the third paragraph of the section Endangered Species Act in Appendix 1. 
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